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Introduction 
CHAPTER I 
STATEMENT OF THE PROBLEM 
For many years schools have been concerned about the handwriting of 
girls and boys. They have recognized the fact that most of the handwriting 
is poor and that not very much has been done to improve it. One truth 
becomes glaringly obvious; the average pupil will strive to produce an 
excellent piece of writing during the formal penmanship class. His posture 
will be correct, he will place his paper in the exact spot on his desk 
where it should be placed, and in short, he will write under ideal condi-
tions. If the results are poor then, we consider the child a failure in 
writing and suggest practice and more practice. Good writing must be 
expected from pupils in every class and papers checked according to regular 
penmanship standards. This keeps the child "writing conscious." 
The elementary school still maintains its place in the educational 
picture as the fundamental school. Constant shifts in emphasis and a 
broadening in terms of curriculum areas has not changed the importance of 
the three "R's" as basic tools of study. Functional handwriting today is 
considered important to every boy and girl~ Although it is inc~uded in 
the curriculum of the modern elementary school as one of the language arts, 
it probably receives the least emphasis as far as instruction, supervision, 
and improvement or mastery are concerned. This is at least partially due 
-1-
to a confusion of objectives and a lack of any definite program on the 
1 part of many school systems. So intimates West in one of his research 
monographs: "In the other areas of instruction the application of educa-
tional measurements clarifies the goals and measures the gains so that 
teachers and pupils can see where they are going and know when they ar-
rive. Such has not often been the case, however, in the field of hand-
writing." Yet it is admitted by the majority of experts that there are 
definite inherent characteristics recognizable in the various qualities 
f d •t• 2 o goo wrl lng. They seem to agree on the following: formation, neat-
ness, size, alignment, spacing, slant, ending strokes, and smooth lines. 
Handwriting is one of the major instruments of learning and 
as such deserves an important place in the curriculum. Just learn-
ing to write is not enough for writing necessitates a great deal 
of painstaking practice and when the basic principles have been 
firmly established, legible writing should be the result; for 
this learning to write well is dependent for its development upon 
each individual's motor capacities, skill in imitation, natural 
aptitude to reproduce coordinated patterns, and opportunities 
for effective practice. Handwriting is so closely connected with 
all school subjects that it should be considered as a major instru-
ment in the learning process.2 
2 
Ayer says,3 "General ability in handwriting deteriorates very rapidly 
unless, in gaining skill, the pupil also acquires the attitude of writing 
well regardless of circumstances." 
1Paul V. West, Chan in Practice in Handwritin Instruction, Educa-
tional Research Monographs Bloomington, Illinois: Public School Publish-
ing Company, 1928), PP• 41-137. 
2 Henry E. Garrett, Statistics in Psychology and Education (New York: 
Longmans Green Company, 1941), P• 157. 
3p. c. Ayer, "The Attainment of Objectives in Handwriting," Elemen-
tary School Journal, 28:44-53, September, 1927. 
3 
1 
Shaw and Crumpton found that attitude is a potent factor in the 
development of a skill. "Writing is one of the basic skills used by 
every child in the school and like other educational skills, it is sub-
ject to experiment and change. The current trend in the teaching of hand-
writing seems to indicate the use of manuscript writing in the primary 
grades and cursive writing in the grades beyond.n 
Gates and Brown2 in their work on experimental comparisons of manu-
script and cursive writing come to the following conclusion: that while 
the speed of print script can be increased to a very high level the gain 
comes comparatively hard. Cursive writing lends itself more readily t o 
fluency. With little attention, cursive writing yields a speed greater 
than that secured by strenuous highly motivated drill in print script in 
grades four through six. Since this study concerns itself with the inter-
mediate grades, cursive writing only will be utilized. The consensus is 
3 
that analyses are most important in overcoming writing faults. "Teachers 
of t oday must use procedures which will produce handwriting of sufficient 
standards to last a lifetime f or legible handwriting is a necessity and 
it is the responsibility of the elementary school to develop it." It 
is hoped that this study will contribute to the further development and 
improvement of handwriting instruction. May it prove valuable to 
1 L. A. Shaw and C. E. Crumpton, 11The Attitude of the Child in Matters 
of Skill," Elementary School Journal, 30:218-222, November, 1929. 
2Arthur I. Gates and Helen Brown, "Experimental Comparisons of Print 
Script and Cursive Writing," Journal of Educational Research, 20:1-14, 
January, 1929. 
3w. s. Guiler, "Improving Handwriting Ability," Elementary School 
Journal, 30:56-62, 1929. 
4 
supervisors, principals, teachers, and pupils as a means of analyzing 
errors in handwriting. 
Statement of the Problem 
The basic objective of this study is the construction and validation 
of an analytical handwriting scale for grades 4, 5, and 6. It is believed 
that the objective can be reached most effectively by developing a scale 
that measures handwriting through detection of pupil errors and by grading 
writing characteristics. Such a scale, if carefully designed, would be 
of value if it could be quick, objective, efficient, and equally valid. 
The specific objectives of the scale development projects are: 
1. To construct a new type of handwriting scale which will be quick 
to administer and objective and easy to score. 
2. To identify points of weakness in pupils' handwriting. 
3. To provide a measure of growth and compare performance of chil-
dren's writing. 
4. In order to achieve these goals, it is necessary to design a 
highly reliable measure which will: 
a. Include all letters of the alphabet and every combination of 
letters used in handwriting. (Only lower case letters will 
be utilized in this study.)1 
b. Provide a manual with standards for scoring so that the same 
people examining the same papers will secure the same results. 
The author will also attempt to: 
1. Establish the reliability of scoring of the new scale. 
1While formation of capital letters is important, the l ower case let-
ters are utilized in greater number and the percentage of capital letters 
is small; this study 'rill concern itself with small letters only. 
2. Establish the reliability of the scale itself. 
3. Compare the pupils ' score on the new scale or Beck Scale against 
the Ayres Scale and Freeman Scale . 
4. Make an item analysis by grade levels of : 
a . Types of errors f or each letter. 
b . Types of errors f or grades 4, 5, and 6. 
c . Check list of errors f or each grade . 
d. Comparison of handwriting between grades 4, 5, and 6. 
e . Evaluation of writing characteristics--si ze , slant , spacing, 
alignment and line quality f or grades 4, 5, and 6. 
5. Establish norms f or grades 4, 5, and 6. 
6. Make status studies : 
a . Intelligence vs . writing errors . 
b . Writing r ate vs . writing errors . 
c . Spelling vs . writing errors . 
d . Ink vs . pencil writing. 
?. Evaluation of the scale . 
5 
CHAPI'ER II 
REVIEW OF RELATED RESEARCH 
Introduction 
As a preliminary to the construction of this scale, a study of the 
research pertinent to this problem was done. 
One of the most important contributing factors to the intellectual 
development of mankind was the acquisition of the art of writing. 
1 Mason says: 
No other influence that man ever exerted has reacted so 
powerfully upon the development of his mental and spiritual 
nature as the invention of writing. Without the art of writing 
man would still be a savage, as benighted as the unlettered 
heathen who still inhabit Darkest Africa. Without writing to 
conserve current ideals and transmit them to posterity all 
advance in intellectual attainments, all uplift in spiritual 
thought that was not transmitted through the uncertain and . 
errant instrumentality of memory would be lost. 
The acquisition of this art of writing, however, was the final re-
sult of a long and laborious process begun in prehistoric times with 
crude picture stories. 
In considering objectives it is sometimes said that handwriting has 
become of minor importance because of the rapidly increasing use of the 
typewriter. An examination of the Statistical Abstract of the United 
States2 for 1930 showed that the sale of materials used in handwriting, 
lw. A. Mason, A History of the Art of Writing (New York: The Mac-
millan Company, 1928), PP• 16-17. 
2walter s. Monroe, "Handwriting," The Encyclopedia of Educational 
Research, op. cit., PP• 524-528. 
- 6-
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such as lead pencils, ink, and fountain pens has steadily increased and 
that the increase is at about the same rate as the increase i n the sales 
of typewriters. This indicates that people are doing more handwriting 
rather than less and that the use of the typewriter increases the total 
volume of writing but does not displace writing. 
"The lack of constructive basic research in the field of handwriting 
still continues. Most articles are in the nature of general discussions, 
1 
suggestions, and aids to teachers or reports of local modifications." 
Since cursive writing only will be used in this study, the research 
and opinions of experts regarding cursive writing will be included. 
Manuscript vs. Cursive Writing 
A survey of practices in Texas embracing 60 per cent of the pupils 
2 
was published by Instructor. 
In Texas it was found that manuscript writing was practiced 
in Grades I and II in nearly all schools. The transition to 
cursive writing took place in Grade III in a slight majority of 
the schools. Teachers preferred the functional rather than the 
isolated drill approach. They made no speed requirements, intro-
duced writing in ink in Grade IV; showed only the correct forms; 
used large consumable workbooks in Grades I and II, and noncon-
sumable texts in Grades III through VIII; and used or desired 
wall charts, writing scales, and teachers' manuals in nearly all 
schools. 
3 
Polkinghorne also sent out questionnaires in 1945 and sampled public 
school systems in cities of 100,000 or more population, private schools 
1Ellen C. Nystrom, "Improving Handwriting in Use," Children Learn to 
Write (Chicago: National Council of Teachers of English, 1944). 
211Just Where Do itJe Stand in Handvn-iting?" Instructor, 63:57, January, 
1954. 
3Ada R. Polkinghorne, "Current Practices in Teaching Handwriting," 
ElementarY School Journal, 47:218-24, December, 1946. 
with enrollments of 100 or more , laboratory schools connected with 
teachers colleges, and schools of various types in Chicago . She ffound 
the f ollowing from replies received from 182 in all . 
1 . 93 per cent of the schools began handwriting instruction in 
grade 1 . 
2. 89 per cent began with manuscript writing . 
3. 18 per cent used manuscript through the grades . 
4. 66 per cent shifted from manuscript t o cursive in grade 3 or 
above . 
5. 65 per cent used a commercially prepared system of handwriting. 
6. Time devoted t o writing varied from 75 t o 100 minutes per week. 
A few experimental studies have been made . Hildreth1 f ound that , 
111-fanascript writing may be as rapid as , if not more rapid than, cursive 
writing provided that instructional emphasis and practice are equivalent 
f or the two styles ." 'Vliles2 noted that children of the primary grades 
write as well with t ools of normal size as they do with those sh01dng 
a larger diameter. This was true in both manuscript and cursive writing. 
Opinions Regarding Legibility 
Since the criteria included f or analysis in the proposed scale will 
include f orm and the five writing characteristics affecting legibility--
spacing, alignment , slant , size , and line quality--research and opinion 
bearing on these points will be shown below. 
1Gertrude H. Hildreth , " Comparative Speed of Joined and Unj oined 
Writing Strokes ," J ournal of Educational Psychol ogy, 36:91-102, 1945. 
2M. E. Wiles, "Effect of Different Size Tools on the Handwriting 
of Beginners," Elementary School Journal, 43:412- 13, 1943 . 
1 
In some of the most recent research ~·fonroe concurs when he claims: 
"The chief characteristics of writing to be tested are quality (form or 
legibility) and speed." 
Beale2 feels that legibility and fluency are of equal importance. 
When discussing a functional handwriting program, she says: 
Too frequently, handwriting falls short of its purpose for 
three reasons: 
First is the failure to regard handwriting as a tool. Since 
the sole value of a tool lies in the facility with which it can 
be used, legibility and fluency are of equal importance. There 
is a definite body of handwriting principles to learn. These are 
habits to acquire, and these habits must be repeated until they 
become automatic. 
Second is failure to recognize that since living organisms 
are being educated, there is a relationship between occasional 
lapses in quality of writing and the periods of acceleration in 
muscular growth and neural development. In acquiring skill, 
complete release from tension and a feeling of well-being are 
essential. 
The third reason is the failure to utilize a method of 
teaching which shows the pupil how to link legibility and fluency 
at the onset. 
Cole,3 while discussing the teaching of handwriting, says: 
Beyond neatness there is no need for beauty. The real 
essentials are legibility, ease of production, and speed. 
Legibility is largely a function of letter formation. The 
only influence of spacing upon legibility comes from the 
introduction of spaces in the middle of words where they do 
not belong. · 
1 Monroe, op. cit., P• 52B. 
2 Beulah P. Beale, "I>1aking Handwriting Function," Instructor, 
55:14, January, 1946. 
3Luella Cole, Teaching in the Elementary School (New York: Farrar 
and Rinehart, Inc., 1939), PP• 75-79. 
9 
Thorndike1 states , 
Legibility is a word with many possible meanings . In one 
of its meanings the legibility of writing may be measured by 
the distance at which it can be read with a given accuracy and 
rate . In another of its meanings it can be measured by the 
rate at which a sample can be read at a given distance and 
with a given accuracy. Legibility is perhaps the outstanding 
characteristic in the analysis of student ' s hand~~iting because 
all other factors hinge upon it . 
Cole2 says , "The only criterion of a pupil ' s work is legibility." 
Wittler3 feels that " rapid writing has been stressed in the school sys-
terns , evidently at the expense of legibility." 
10 
The consensus of educators seems t o be that the chief characteristics 
of writing t o be tested are quality (form and legibili ty) and speed . The 
prevailing style is f or slanting writing. The position of the paper in 
slanting writing conforms better t o the requirements of movement of the 
hand and arm. It permits the hand t o move across the page by a sideward 
movement of the f orearm about the elbow as a center. The downward move-
ments of the letters are naturally made t mvard the body. This direction 
in combination with the position of the paper determines the slant of the 
, writing. Slant will be considered in the construction of the proposed 
scale . 
Freeman says , 4 
lEdward L. Thorndike Handwriti ng (New York: Teachers College , 
Columbia University, 1912) , P• 39. 
~uella Cole , "Heresy in Handwriti ng," Elementary School J ournal , 
46: 606- 618, June , 1946. 
31-1. Wittler, " Factors Affecting Ability in Writing," School and 
Society, 29: 847- 850, June , 1929. 
4Frank N. Freeman, Experimental Education (Boston: Houghton Mi£!lin 
Company, 1916) , PP• 82- 93 . 
In making a judgment it is necessary to take into account 
all the characteristics which are essential to good writing. The 
speed can easily be measured by requiring the pupils to write. 
Quality is not so easy to measure, because of uncertainty as 
to what constitutes good quality, and of the difficulty of 
finding me~~s of measuring quality. 
Kirk1 found that the quality of writing which groups of people 
actually maintain, reflects at least in some measure the demands which 
2 
11 
are made upon them. Quant in his study of legibility based on eye move-
ments as subjects read a paragraph of handwritten material, came to the 
conclusion that the most important factor in determining legibility is 
letter formation; other factors are compactness and uniformity of mod-
erate slant. T. E. Newland3 made an analytical study of illegibilities 
in handwriting and he concluded, "~Vhile a sizable number of studies have 
been made on the general aspect of quality of cursive handwriting, very 
few have been recorded where the specificity of the illegibility problem 
has been even mentioned.u 
Although there seems to be limited research on handwriting findings 
except on manuscript and cursive writing, expert opinion seems to be 
abundant on various phases of the handwriting field. These opinions will 
be utilized in this study. 
lJ. G. Kirk, ttHandwriting Survey to Determine Grade Standards," 
Journal of Educational Research, 13:181-188, 259-272, 1926. 
2 
Leslie Quant, "Factors Affecting the Legibility of Handwriting," 
Journal of Exceptional Education, 14:297-316, 1946. 
3T. E. Newland, "Analytical Study of the Development of Illegibili-
ties in Handwriting from the Lower Grades to Adulthood," Journal of Edu-
cational Research, 26:249-58, .December, 1932. 
12 
1 West states, "~t is remarkable hovi the major emphasis has shifted 
in recent years toward legibility; in fact there are many now considering 
this criterion alone as a basis of grading and promotion. It is probably 
that the influence of the Ayres scale, which was based on legibility 
alone, has been very marked in effecting this change." 
"Handwriting then," states Quant , 2 "has social value only as it pro-
vides a more or less permanent record which can be read by someone. Slant, 
alignment and the other characteristics should receive attention, not as 
important outcomes in themselves, but because they contribute to improved 
legibility of the handwriting." 
Statements Regarding Speed of Handwriting 
Since speed and quality of writing will be utilized in this study, 
the research pertinent to it will be given below. 
In recent years the number of studies in handwriting have been 
relatively small but there have been three approaches to the determina-
j tion of objectives in terms of quality and rate of \'lriting. Honroe3 
lists the follovring: 
1. surveys of pupil achievements 
2. surveys of adult handwriting 
3. handwriting requirements in certain vocational activities 
Many handwriting surveys have been made, some of them in con-
nection vrith general surveys of city school systems and others as 
lPaul V. West, Chan in Practice in Handwritin Instruction, Educa-
tional Research Monograph Bloomington, Illinois: Public School Publishing 
Company, 1928), PP• 59-70. 
2Quant, op. cit., PP• 297-316. 
3Monroe, op. cit., pp. 524-528. 
special surveys ·of this field of school achievement . These sur-
veys taken t ogether give a fairly accurate measure of the attain-
ments of pupils under existing conditions of instruction. 
On the basis of the research findings available in 1914 Freeman1 
proposed the following nor.ms : 
Quality (Ayres) 
Speed 
II 
44 
36 
III 
47 
48 
School Grade 
IV 
50 
56 
v 
55 
65 
VI VII VIII 
59 . 64 
72 80 
70 
90 
Huggett and Millard2 feel that the use of speed and quality tests 
13 
is practical in order t o obtain status measures f or apprai.sing the grm'lth 
~>Jhich is t o f ollow. 
Normal Handwriting Speed 
Age of Child Letters per Minute 
7 35 
8 45 
9 55 
10 65 
11 70 
12 75 
Durrell3 gives the table above . The table indicates normal hand-
writing speeds . It i s based upon tests given in surveys conducted by the 
Boston University Educational Clinic. 
1F. N. Freeman, "Handwriting," Fourteenth Yearbook of the National 
Society for the Study of Education , Part I (Bloomington, Illinois: 
Public School Publishing Company, 1915) , PP• 61-77. 
2Albert J . Huggett and Cecil V. 1-lillard, Growth and Learning in the 
Elementary School (Boston: D. C. Heath Company, 1946) , p. 169. 
3Donal d D. Durrell , Improvement of Basic Reading Abilities (New York: 
World Book Company, 1940) , P• 274. 
Research and Opinion Regarding the Teaching and Learning of Handwriting 
The findings pertinent to the factors affecting the teaching and 
learning of handwriting are set forth in this paragraph. Boraas con-
1 
eludes, "The general purpose in teaching the subject of handwriting is 
to develop sufficient skill to enable pupils t o write easily, legibly, 
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and rapidly." Since this new scale will present analysis as an important 
method of teaching handwriting by directing the learner to an analysis 
of his errors, opinions of experts pertinent to teaching handwriting 
~rill be given. The proper use of this scale will provide a measure of 
grm~h and identify points of weakness in handwriting. 
Rosen2 states: 
Handwriting is a tool of communication and as such should 
be developed with every child to a point 1vhere he has sufficient 
skill in its use to meet the demands of school and life situa-
tions. The practical and utilitarian values in handwriting are 
stressed today in contrast to the attempts made in previous 
years to make handwriting an aesthetic art. Gone are the flowing 
lines, m-reeping flourishes and clever furbelm-rs. The aims today 
are f or legibility, speed and neatness. Today a child learns to 
~~ite by writing , in a free and relaxed situation in which he 
sees a functional need f or writing and in which he combines 
free-arm and finger movements . 
By and large, however, the elementary school should and 
can do a better job of teaching handwriting. There is a need 
f or consistency in a program of teaching handwriting. It is 
important to have a cursive alphabet posted in a conspicuous 
place in the classroom so that every child may observe and 
refer to the letters. Great care must be taken that every child 
makes real progress. 
1 
H. O. Boraas, "Experimental Study of the Relative Merits of Certain 
Letter Forms with Respect to Legibility, with Speed and Stability as 
Related Factors," Journal of Experimental Education, 5: 65-70, September, 
1936. 
2 Frances A. Rosen, "The Second 'R' in Today's Schools," Educational 
Digest, 9:23, May, 1951. 
One of the most effective forms of evaluation will be the 
child's own appraisal of his progress. We should be encouraged 
to evaluate his progress with vTriting scales. In many schools 
children keep samples of their handwriting in individual folders 
so that they can evaluate their own progress. The teacher will 
evaluate progress and strive for quality not only in writing 
period but in all written vTOrk which the child does. A 1...rord of 
encouragement here, a bit of assistance there, and a general 
desire for good results vnll stimulate children to do their 
best. A concerted attack on the problems of teaching handliriting 
will meet vdth wholehearted support from teachers and parents. 
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Teaching good handwriting is not a difficult task if the entire 
staff of the school will unite to study the basic factors involved 
and to develop cooperatively a good integrated program. The maj or 
effect may be in developing better means of motivation through 
diagnosis of present writing. 
Strong1 emphasizes that "children are interested in improving their 
writing when they understand the real purpose, the value and the need 
to be able to communicate ideas in vTriting. Children vnll l'fl'ite freely 
in a comfortable and secure situation in which they know their efforts 
and production will meet with appreciation and constructive help f or 
future improvement." 
Hildreth2 lists these important trends in teaching handwriting: 
1. The use of improved methods of diagnosis is seen. 
2. The use of handlvriting scales is observed. 
3. The use of diagnosis, adjustment, and correction in helping each 
child is today's trend. 
"Hethods have been devised to connect the work of the handwriting 
period lri th the 1...rri ting done in other periods, such as using the handl>Iri ting 
1LaVerne Strong, "The Writing Program in the Intermediate Grades," 
Journal of Education, 136:ll~l3, October, 1953. 
2Gertrude H. Hildreth, Learning the Three R's (Hinneapolis, Minne-
sota: Educational Publishers, Inc., 1936), pp. 231-235. 
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period to criticize and improve the 1-vriting of compositions and checking 
on the quality of the ~>rri ting done in other subjects than handwriting.~~ 
Correlation is considered by Freeman1 vrho states, "Care is taken to pro-
vide that the skill attained in the vrriting period carries over to other 
subjects, first , by adopting a natural mode of 1-vriting, and second, by 
grading the •·rriting vrhich is done outside the writing period." 
West states , 2 "It has been noted that possibly the greatest 
hindrance to good hand•vriting instruction lies in the poor supervision 
of writing in phases of vrork other than the f ormal penmanship drill-~" 
3 Ste1-tart feels that it is important that definite lessons in writing 
be given until points of skill are reached. 
The best teaching of writing recognizes the individual needs 
of the child and puts emphasis on correction . After the f ormation 
of letters is mastered, the problem that each pupil works on may 
be his o~>m individual one , at a specific time when others are also 
giving attention t o their writing. Rapid· writing is not always 
the mark of a good thinker. The bright child is often a poor 
vrriter because he has so many ideas t o get on paper that his 
fingers >vill not fly fast enough. The slower child often will 
labor over his work, and although his writing may be beautiful, 
often the content is not unusual . Speed is not the end product 
of writing. Writing must be the t ool of the user. A program 
geared into the needs of individuals will cause them t o want, 
need, and use good writing. Typical motivation used in the case 
of handwriting are comparison of the attairunents of·pupils with 
standards, in terms of scores on tests , and by errors eliminated. 
1F.-· <--N ._:_~Freeman and Hary L. Dougherty, How t o Teach Handv~riting 
(Boston: Houghton :Mifflin Company, 1923), P• 34. 
2Pa ul V. l'le st , Remedial and Follm.;- Up vvork (Bloomington, Illinois : 
Public School Publishing Company, 1926) , 22 p. 
3Dor othy H. Stewart, "Handwriting Up t o Date," Elementary English, 
29:407- 410 , November , 1952. 
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Time Allotment 
Studies of the relation between the amount of time spent in practice 
in special handwriting periods and the attainment of pupils reveal astoni sh-
1 
ing lack of correspondence between them. 
One hundred minutes a week spent in handwriting practice seems 
t o give no better results than fifty minutes per week. It is pos-
sible that the relative ineffectiveness of the handwriting period 
is due to such factors as the sharp ·separation between writing in 
the penmanship period and in other subjects, lack of adequate 
motivation, and methods which are not sufficiently definite and 
specific. 
2 
Johnson found that the "amount of time spent in practice in hand-
writing was less important than the amount of effort given by the class 
teacher to the development of writing consciousness.n 
Individualization 
Since this study will analyze specific errors and specific diffi-
culties in individual pupils, the findings pertinent to those differences 
are set forth here . 
Freeman says,3 "The development of handwriting in the child is 
governed not only by the general laws of habit formation as applied to 
this particular process, but also by the laws of the development of motor 
capacity in the child.u 
Cole says, 4 
1 H. B. Reed, "Handwriting," Psychology- of Elementary School Subjects 
(Boston: Ginn and Company, 19~8), pp. 272-275. 
2vlilliam H. Johnson, "The Improvement of Handwriting," Elementary 
School Journal, 43:90-96, 1943• 
3Freeman and Dougherty, op. cit., PP• 11-24· 
~uella Cole, Ps cholo of the Elementa School Sub"ects (New York: 
Farrar and Rinehart, Inc., 1934 , Ch. 5, PP• 115-149. 
Handwriting skill correlates highly with age. Muscular de-
velopment and control are functions of chronological age and 
physical condition, not of intelligence . 
I ndividual differences in handwriting as in other activities 
must be taken into account in teaching. Numerous studies have 
shm-m that pupils of the same age differ widely in the speed and 
the quality of their writing . Tests of general motor skill show 
that there exist differences in motor abilities which are not 
specifically trained as well as those ,which are . This suggests 
that skill in handwriting is related t o more general aptitudes 
and is not t o be ascribed solely t o teaching . It appears clear 
that instruction should be individualized at least to the extent 
of varying the requirements according t o the abilities of pupils 
and of giving individual guidance in learning. The analysis and 
correction of errors is one mode of such guidance . The adjustment 
of hand position and movement t o the peculiarities of the indi-
vidual may be another. 
Taylor1 states , 
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The art of writing, though apparently so simple and easy after 
it has been mastered, is in reality a very complex and difficult 
problem, as one may infer from the fact that the child devotes 
eight years of school life t o it and then passes on with the task 
only half completed . vfuen the writing abilities of children are 
analyzed, it is f ound that each child differs from every other 
in the class , and is therefore a specific problem f or the 
teacher. 
Specific Errors or Analysis of Handwriting 
Since this new scale will analyze difficulties in pupils ' writing, 
the findings perintent t o analysis are set f ort h at this point . 
Guiler2 f ound that diagnosis and analysis are most important in 
overcoming faults . He also indicated that handwriting is greatly improved 
by concentrating on the difficult points . His work included preliminary 
testing, diagnosis , analysis, remedial instruction, and re-testing. 
1J . s. Taylor, Su erv1s1on and Teachin of Handwritin 
Virginia: Johnson Publishing Company, 192 , PP• 19-40. 
(Richmond , 
2w. S. Guiler, "Improving Handwriting Ability," Elementary School 
J ournal, 30:56-62, 1929. 
19 
Shaw1 studied the physical, intellectual, emotional, and social charac-
teristics in trying to discover the cause of poor handwriting. Some of 
the reasons given were: nervousness, defective vision, left-handedness, 
and social circumstances. Poor writing is poor for a definite reason. 
The cause must be f ound before ~provement is made. Pressey and Pressey 
f ound2 tiJust seven letters poorly formed were responsible for over half 
of the difficulties in the reading of handl'lriting. Teaching emphasis 
should be placed on correcting errors." They further state: "Writing 
ability is mainly determined by a special native capacity or aptitude." 
They also state: "A sign:if icant result of supervision is the changed at-
titude toward handwriting on the part of both teacher and pupil. The 
teacher now realizes the importance of diagnosis and analysis in over-
coming handwriting faults ; the pupils are convinced the handwriting can 
be greatly improved by concentrating effort .at points of difficulty." 
A common method of teaching is to direct the learner to an analysis of 
his errors. As a preparation a count has been made by L. C. and s. L. 
f,resse~ and by Newland4 of the frequency of different types of errors. 
It has been shown again by Guiler5 and by Lehman and Pressey6 that 
1L. A. Shaw and M. E. Irwin, "A Study of Good and Poor Writers," 
Educational ~·fethods, 12:275-284, February, 1933. 
~. c. Pressey and S. L. Pressey, "Analysis of Three Thousand Il-
legibilities in Handwriting of Children and Adults," Educational Research 
Bulletin, 31:297-298, September, 1927. 
3rbid. 
4Newland, op. cit. 
5Guiler, op. cit. 
6Hilda Lehman and Luella C. Pressey, "The Effectiveness of Drill in 
Handwriting to Remove Specific Illegibilities," School and Society, 27: 
546-548, 1928. 
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attention to the analysis of specific errors is an effective mode of 
learning. 
Hildreth1 believes the wise teacher uses individual diagnosis, 
correction, and adjustment in teaching handwriting which is 1nade up of a 
number of skills. She also feels that maturation, not practice, appears 
to be the dominant factor influencing speed and that speed is a natural 
2 
trait of the writer rather than an inherent quality in writing. Shaw 
stresses that the trend today is to "stress values and situations 'Which 
vdll provide children with opportunities for appraising their own work 
and directing their own progress.n Macomber3 states that guidance in 
writing is largely an individual matter. He also stresses the importance 
of each pupil realizing his own strong and weak points in writing; that 
he have a desire to improve; and that he be encouraged to check his 
progress at frequent intervals against an acceptable handwriting scale. 
Handwriting Scales 
Since this new· scale will analyze _difficulties in pupils' handwri t-
ing, the research and opinions of exPerts regarding measurement by scales 
will be included. 
Educators have applied thses techniques of scientific research to 
writing. Objective measuring instruments began to appear in 1910 with 
1Hildteth, Learning the Three R's, PP• 226-227. 
2 
Lena Shav1, "Hand1.-1riting,n Fourth Yearbook, National Education Associ-
ation, Department of Superintendence, Washington, D. C., February, 1926, 
Ch. 5, PP• 113-125. 
3Freeman G. Macomber , Guiding Child Development in the Elementary 
School (Boston: ~merican Book Company, 1941), PP• 203-208. 
1 
Dr. Thorndike's Scale . In 1915 the first diagnostic and analytical 
2 
scale was presented by Dr. Frank N. Freeman. Even t oday the most fre-
quently used scale is the one which was published in 1917 by Dr. Leonard 
3 P. Ayres . This scale is based on legibility alone and is used usually 
f or the purposes of speed and quality while Freeman' s scale is used for 
diagnosis . A common practice is t o have the pupils rate their own hand-
' writing with the use of scales . With some help from the teacher in dis-
covering certain faults , the pupil can eventually recognize and correct 
his difficulties . The quality of writing is usually measured by means 
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of a scale with which the specimens of writing are compared. These scales 
are either general like the Thorndike4 or Ayres5 scales or analytical like 
6 the Freeman scale . Statements are usually made as t o the elements on 
which the scale is based such as legibility, beauty, and character in the 
case of the Thorndike scale and legibility in the case of the Ayres scale . 
The general scales are usually used in surveys or as means of measuring 
progress of pupils whereas the analytical scales are used in remedial 
1Edward L. Thorndike, The Thorndike Scale f or Handwritin of Children 
(New York: Teachers College , Columbia University, 1910 • 
f or Jud in Handwritin 
3Leonard P. Ayres , Measuring Scale f or Handwriting (New York: 
Russell Sage Foundation , 1917) . 
4E. L. Thorndike, "Handwriting," Teachers College Record, ll: l - 93 , 
1910. 
6F. N. Freeman, "An Analytical Scale f~r Judging Handwriting," 
ElementarY School J ournal , 15: 432- 441, 1915 . 
of 
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work and to determine errors. 
The measurement of quality by means of a handwriting scale involves 
judgment on the part of the rater. It has been shown that the use of an 
appropriate scale results in more reliable measures than teachers assign 
without a scale and that training in the use of a scale increases the 
1 
reliability of the scores. 
Summary of Research 
Although there seems to be limited research in findings on hand-
writing, expert opinion seems to be abundant on its various phases. In-
vestigations were also given as illustrations of the variety of experi-
ments that have been made in order to better understand the existing 
situation in this field today. Research was presented on manuscript 
and cursive writing. Most schools seem to begin with manuscript writing 
but shift t o cursive writing during the third grade; most intermediate 
grades utilize cursive writing. 
The chief characteristics of handwriting to be tested were quality 
and speed. In recent years the major emphasis has shifted toward legi-
bility of handwriting. To meet the ordinary demands of modern living, 
the elementa~J school should accept the responsibility for helping pupils 
write easily, legibly, and with sufficient speed to suit their purposes 
with a style adaptable to the motor and emotional characteristics of the 
writer. When the writing abilities of pupils are analyzed, it is found 
that each pupil differs from every other in the class, and is a specific 
problem for the teacher. 
1w. s. Monroe, J. C. DeVoss, and F. J. Kelly, Educational Tests and 
Measurements (revised edition; Boston: Houghton Mifflin Company, 1924), 
Ch. 3, PP• 182-184. 
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Authorities have agreed that functional writing is the trend of 
today. Studies have shown over and over again that it is not the amount 
of time that is spent on handwriting that determines the results but the 
attention paid to specific errors and techniques given to improve such 
errors. The consensus as given by experts seems to be that attention 
to the analysis of specific errors is an effective mode of learning and 
the use of an appropriate scale results ~rrmore reliable measures than 
teachers assign without a scale; training in the use of a scale increases 
the reliability of the scores. 
From the foregoing review of the research and opinion in the field 
of handwriting, it is obvious that the evidence is concerned with the 
writing of letter forms. It is evident that studies of handwriting lend 
weight to expert opinion that formation, size, alignment, spacing, slant, 
and line quality are characteristics of good writing. In view of these 
facts, therefore, an analytical handwriting scale of evaluation will be 
built to be utilized in the intermediate grades. It is hoped that this 
proposed scale will be usable, quick, and objective, and will provide a 
measure of growth and identify points of weakness in handwriting. 
CHAPI'ER III 
PRELDHNARY STUDY 
The purpose of this study is the construction and validation of 
an analytical handwriting scale for grades 4, 5, and 6. 
Background of the Study 
The background of this study is the Penwarden-Dowling1 thesis on 
the "Persistence of Errors in Handwriting." In the Penwarden study two 
scorers set up a diagnostic chart which had very high reliability coef-
ficients. The reliability of the scoring method used on this diagnostic 
chart ~ms 0.960. From this high reliability of the scoring method, the 
study seemed most promising. However, it seemed best to ascertain how 
much obj ective , usable material was in the chart and how much seemed to 
be understood between its two builders who had worked together so long 
and so closely. 
The two persons conducting the experiment built a diagnostic chart 
containing the most frequent errors found in forming each of the 26 lower 
case letters of the alphabet that would directly affect legibility. One 
hundred papers were scored separately by the two examiners to determine 
the reliability of the diagnostic chart. These papers, copied by the 
pupils, consisted of a story, two paragraphs in length and containing 
1Edna C. P. Pem.rarden and Ellen P. Dowling, "Persistence of Errors 
in Handwriting in Grades Six, Eight and Ten" (unpublished }1a.ster's thesis, 
Boston University School of Education, Boston, 1948). 
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every letter of the alphabet. The papers were then analyzed for the 
f our writing characteristics of form, slant, spacing, and size. The 
first step in analyzing them was to apply the diagnostic chart to all 
papers. The alphabet was mimeographed and attached to each paper. 
Poorly f ormed letters were marked minus, and correctly formed letters 
were marked plus. The diagnostic chart was the only basis of judgment 
in scoring the form of all letters on all papers. Errors on each paper 
were totaled, and boys' papers were segregated from girls' papers for 
future comparison. One person scored all papers for the four charac-
teristics, thereby insuring reliability. 
This study presented: 
1. An objective chart as a guide for the examiner. 
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2. An analysis of individual letter errors, slant, size, and spacing. 
3. An order of difficulty chart for various grades. 
4. A comparison of sex differences in respect to errors in grades 
six, eight , and ten. 
5. A comparison of supervised handwriting versus unsupervised hand-
writing in grade six. 
6. Comparisons of handwriting for three comparable grade levels in 
two communities. 
Findings in the study: 
1. The reliability of the scoring method was 0.96~indicating a 
very high rate of agreement between the scorers. 
2. Some letters of the alphabet presented greater difficulty than 
others. 
26 
3. Deterioration of handi~ting was shown between supervised and 
unsupervised handwriting, between grades six, eight, and ten, and between 
boys and girls . 
Using this diagnostic chart a preliminary study i'las conducted by 
using what there was in the Penwarden-Dowling thesis . It i"Vas planned t o 
ascertain i'lhether this diagnostic chart worked equally well with five 
testers doing the scoring. 
Trial Administration 
The manual vtas taken in its original f orm. The writer and f our 
teachers who were working on the study tried it on some sample papers 
from grade 6. The results were not satisfying so some revisions were 
necessary. These were made and are shown on the Diagnostic Chart on the 
following page . The revisions are marked in red . These revisions were 
necessary because more than half of the pupils made specific errors on 
these letters and all five scorers agreed in independent scoring of the 
individual papers on the identification of these difficulties . 
The purpose of these try-outs was two-f old. The first objective 
was t o determine the number and kind of errors made on each letter of the 
alphabet and the grade levels where the errors were made . This information 
would be useful in arriving at a final list of items constituting the 
scale and >vith a difficulty level appropriate f or intermediate grade 
pupils . The second purpose was t o identify the common errors in hand-
writing so that they could be utilized in the final scale in this study 
to be kno>'lll as the Beck Scale . 
Then preliminary testing was done . 
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•.... ..,. __ _ ,
-/'- ·-' 
-r . . 
~r· 
b21se line 
2. Fa.ilUl'"'e to Cl"O ss fin.a.l stroke on the base line J 
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Paper 1. 
Do not write on this paper. 
Name ......•.•................. , ..• Date ............................ . 
Boy or girl ............... · · · . · · · Age- Years ........ Months ..... ·~ 
School Grade ........... . ............. . 
Our Visit To The Country 
We departed one morning last summer to visit our relatives in 
the country. It was a long, but interesting trip. Many of the 
roads zigzagged through the mountains, We arrived only to find the 
house vacant. 
We made a short journey to the nearest town to inquire of their 
whereabouts. No one seemed to know that they had planned to move. 
We gave up the search and started home. When we arrived there, a 
happy, excited couple quickly ran to greet us. Our relatives had 
decided to come to the city to live. ( Stop ) 
Directions for Pupils 
1 .. Your teacher will read this sheet with you aloud. 
2. Do all of your writing on 8 by lO! lined paper. 
3. Be Sure to put on the full heading shown at the top of this 
paper. 
4. Copy the story once: Our Visit To The Country. USE INK. 
0 
P~____if~~ pv.s= 
~ ~ ~~ ~--16/95"1 
·~ zr~~ ~ 
-..' 
• I -~ ~ . . 
/' . 
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~ ;o ;z.e e ¥. ce fl en+ 
~\ct.)\ t csoo d 
c> 
//~- ---- ----z~LJ----' //---;z __ / 
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__ 1:~ - j --- TL~ 
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---/ i/-.-____ ..--t:LJ-/ ~--/P 
-f- +- + l- .- 5 L- - ..._ 
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A chart was built from the Penwarden study. The chart contained the 
I 
most frequent errors found in forming each letter and letter combinations 
I 
of the alphabet that would directly affect legibility. Only1lower case 
letters of the alphabet were used in this study. 
I 
All preliminary work -vias administered by the writer to t he pupils so 
that the directions were exactly the same for these pupils. 
This diagnostic chart was utilized only in the preliminary portion 
of this study. The writer built an analytical handwriting scale called 
the Beck Scale f or use in the main study. 
Hany daily \<fork samples were taken at random :from the three grades. 
I 
These proved of little value as every letter and every combination of let-
ters utilized in handwriting did not appear on each paper. lit was neces-
sary, therefore, t o use a written exercise containing every l etter and the 
I 
combinations of letters of the alphabet to be copied by the students. The 
I 
exercise consisted of two short paragraphs . The exercise appears after 
the diagnostic chart . 
Plan of the Preliminary Study 
Pupils in the f ourth, f ifth, and sixth grades in Worcester served as 
participants in the preliminary test. Worcester is an industrial city with 
I 
population typical of the ordinary manufacturing city. The purpose of the 
preliminary study vias to construct and try out on a small pdpulation the 
reliability of the Penwarden-Dowling thesis . 
The preliminary work vias done as follows: 
The pupils in grades 4, 5, and 6 in the Nelson Place Sdhool in Worces-
ter, Hassachusetts wrote the selected paragraphs once in ink. The paragraphs 
I 
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contained all of the letters of the alphabet and all of the c0mmon combina-
1 
tions of the letter f orms . Using stratified random sampling fifty papers 
I 
were selected by the writer. These fifty papers were t o serve as the pre-
liminary material from which the writer was to develop the handwriting 
scale. There were sixteen papers selected from grade 4; sevebteen in 
I grade 5; and seventeen in grade 6. Reliability of the diagnostic chart 
'\'las to be found by the agreement between the five scorers. 
Also this sampling rms to serve as a framework f or classifying items 
according t o the amount of difficulty found on all letters of1 the alphabet. 
Each child's paper was numbered. To each child's paper five separate 
mimeographed alphabets were attached for scoring the paper by the frve 
correctors. Each of these papers had the lower case letters bf the alpha-
bet mimeographed on a strip of paper. Each sample had five mimeographed 
alphabets numbered #la , #lb , #lc, #ld, and #le consecutively.~ Samples of 
these are to be found in the Appendix. Each teacher scored each paper 
once , and as she evaluated the paper she marked the letters on the mimeo-
graphed attached sheet as plus or minus according to the directions for 
scoring on the scoring scale. After each teacher evaluated each paper, she 
removed her evaluation sheet and put it into an envelope with her evalua-
tion upon it and number of the paper evaluated. Paper #1 thus had #la , 
#lb , #lc, #ld , and #le or five evaluations. Each of the fif~y papers was 
evaluated in the same manner. 
After the fifty papers were scored the results 1vere tablflated. The 
agreement of the five scorers is shm-m. in this chapter shmving the relia-
1 
bility of the diagnostic chart. 
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I Fifty papers were chosen f or it seemed t o be the largest amount 
I 
reasonable in vie>>I of the fact that it is a time- consuming task t o ask 
others to assume , as each paper scored with the diagnostic chart t ook 
fifteen minutes t o score and analyze . 
Exactly half of the try-out cases were boys ' papers; the other half 
I 
girls ' papers . 
The directions \>Jere i dentical f or all grades . 
1 . The child was asked t o put on his full heading in inkl. 
2. The child was asked t o copy the described two paragraphs . 
I 3. The samples were collected, evaluat ed , and the results tabulated . 
I 
The first step in analyzing Has t o apply the diagnostic 
1
chart to 
all papers . Poorly f ormed letters were marked minus , and corl:-ectly f ormed 
letters 1-rere marked pl us as : a b 
+ 
q r s t u v w x y z. 
~ ... ... + 
c d e 
+ 
f g h 
- + 
i j k l m n o p 
... - ~ - ~ + + 
The diagnostic chart was the only basis of judgment in scoring the 
f orm of all letters on all papers . Every pupil ' s paper was sbored five 
times by each of the scorers doing independent scoring t o determine the 
I 
reliability of the diagnostic chart . Size , slant, and spacinr were also 
marked as : Excellent, Good, Fair, Poor , and Unsatisfactory. 
Five experi enced teachers in the Worcester school system were chosen 
t o work on this study. The writer was one of that group. Each of the 
I 
pupil ' s papers was numbered from one t o fifty. Each ~upil ' s raper was t o 
be marked independently by each of the five scorers . 
The five scorers analyzed the fifty papers using these ~ules of 
scoring. 
I 
I 
I 
,, 
I 
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Rules for Scoring 
Letters of the alphabet are analyzed on an individual basis . 
A letter is marked minus if it is poorl y formed hal f or lmore than 
hal f the number of times it appears on a paper . 
A l etter is marked pl us if i -s correctl y formed more tha17- hal f the 
number of times it appears on a paper . 
The following list determines the number of times each l etter of 
the al phabet appears on a paper . 
a - 30 f - 3 k - 2 p - 7 
1
u - 17 
b - 2 g - 9 1 - 10 q- 2 v - 10 
lw- -c - 10 h - 23 m - 9 r - 30 10 
I d - 18 i - 25 n - 27 s - 17 X - 1 
I 
e - 59 j - 1 0 - 37 t 49 y - 10 
lz - 2 
1rJhere a l etter that should appear once or twice is inad-Jertentl y 
I 
orr~tted, no penal ty is imposed . 
The scorers checked the pupil s ' papers against the diagnostic chart . 
I 
The scori ng rules vrere adhered to so as to prevent confusions in scoring . 
Pupils' names were conceal ed to prevent bias on the part of the s corers . 
I! All of the papers were hand- scored by these persons who had had 
1j experience in correcting handw-riting . Each scorer graded the1 entire 
I 
~ 
fifty papers . The raw score was the number of letter errors . The score 
was recorded so that each pupil had a total raw score or the nmnber of 
errors . 
II 
The minimum experience of the five s corers vfas six years ; the 
I 
1
1 maximum experience twenty years . All of t he scorers were intermediate 
grade teachers . 
After each of the five scorers had mar ked the fi fty pape~s inde-
pendentl y, the five correctors met t o go over t he re sults . I Ahy papers 
1-vhich showed a marked difference in error on the basi s of individual 
scoring 1vere re- scored. The results are t abulated on the fol D_ owing 
pages . 
CHARI' I 
I 1~illER OF ERRORS FOUND BY EACH CORRECTOR I RANGE l - 24 
Pa2er A B c D E 
1 6 12 16 14 6 
2 2 8 8 6 7 
3 3 10 3 6 5 
4 5 3 6 15 8 
5 5 5 7 8 5 
6 4 4 8 5 2 
7 6 7 7 7 12 
8 11 13 6 6 8 
9 6 3 4 3 6 
10 2 5 4 6 ,.. ) 
ll 7 4 4 8 4 
12 17 15 18 17 16 
13 6 4 6 5 5 
14 10 10 10 13 10 
15 13 8 10 8 9 
16 12 ll 11 ll 11 
17 8 8 6 6 8 
18 ll 10 12 11 12 
19 8 7 12 7 9 
20 18 12 19 15 16 
(concl uded on next page ) 
36 
'I 
II 
I 
II 
~~ - -- --- ~ 
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CHART I (concluded) 
~TITI1BER OF ERRORS FOUND BY EACH CORRECTOR 
I 
RANGE 1-24 
II I, Paper A B c D E 
,I il 21 13 14 15 13 14 22 9 9 9 9 10 I II I 
I 
23 13 14 14 15 13 I 
24 10 10 7 7 11 
\ 
25 17 17 17 15 16 
26 11 11 12 13 10 
27 11 12 15 13 12 
28 7 10 9 11 11 
29 15 14 14 16 15 
30 12 8 16 14 10 II 
31 14 13 13 14 14 
,I 32 13 12 12 12 11 
33 5 6 6 7 6 
II 
34 12 12 12 12 12 
35 6 6 6 5 5 
I I 36 24 24 24 24 24 37 2 2 3 2 3 
I 38 9 11 10 8 10 I 39 4 6 4 4 5 I I 4.0 9 8 8 8 9 
I 41 12 11 12 10 11 
II 
42 6 6 4 4 4 
43 4 4 4 L> 3 
I 44 12 12 10 14 11 
I 
45 11 11 9 9 9 
46 l(!J: 10 10 12 11 
47 12 13 13 12 12 
48 16 16 16 16 16 
49 11 11 10 11 11 
50 13 13 13 13 13 
JVI->~- 9. 66 9.7 10.08 10.08 9.72 
II 
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When the five scorers had compl eted their independent scoring of II 
II 
I 
I 
II 
the fifty preliminary papers, the number of errors, correlati ~ms, and 
I 
standard error bet.,reen the five correctors were fonnd . These are as 
follows. 
CORRELATION COEFFICIENTS AND STANDARD ERROR BY FIVE 
SCORERS USING DIAGNOSTIC CHART 
Scorers Correl ation Standard Error 
A & B . 80 . 05 
A & C . 85 . 03 
A & D . 80 .05 
A &E . 91 . 02 
B & C . 82 . 04 
B & D . 83 . 04 
B & E . 86 .03 
C & D . 88 . 03 
c & E . 85 . 03 
D & E . 84 . OL, 
From the first diagnostic chart utilized by the five correctors in 
11 the earl y days of construction errors were tabulated . The most common 
II errors were used in the construction of the final scale which the writer 
1 vrill call the Beck Handwriting Scale from this point in the study. 
II 
li 
I 
u 
scale grew out of the preliminary study. 
This was the final result of a year 's study and revisioni 
This 
'I 
I 
I 
1l 
I 
II 
~ 
II 
Summary 
1 . In order to determine the difficulty of each test 
I 
I 
item, 
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a pre-
liminary test was given t o a sample population of fifty pupils in grades 
~ ' 5, and 6. 
2 . Scoring was done by five teachers who had had much experience in 
I 
correcting handwriting tests . 
CHAPI'ER IV 
CONSTRUCTION OF THE ANALYTICAL f.L~DWRITING SC~ 
Method of Constructing the Scale 
. I The result s on the preliminary study with fourth, flfth, and sixth 
grade children indicated that the diagnostic chart proved to be too 
cumbersome for quick, efficient use. The chart needed to be j impli-
fied. 
The final form of the analytical handwriting scale was sJ udied. 
To construct this scale it was necessary to: 
1. Include all lower case letters of the alphabet. The elssential 
basis of the scale is the identification in the manual of 26 lower 
case letters making it easier for scorers to observe common er~ors in 
those letters. 
2. Utilize the letter frequency counts for the writing te~ts in 
this study--Tests I and II. 
3. Utilize in building the scale the most common errors made by 
I 
pupils in grades 4, 5, and 6. It was decided to use the 80 most common 
errors and t o set up the analytical handwriting scale according to 
I 
letter frequency usage. 
-40-
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Three letter frequency studies were made which proved valuable in 
the construction of this new scale . 
Letter frequency was studied from the following Intermedi,ate Read-
er and the story, "Our Visit to the Country" which the writer 
1
used in 
this study. This is used in Writing Test I-"Our Visit to the Coun-
try." In ~'lriting Test II-"Co\rooys" the letter frequency was also 
established. 
The f ollo>-ring shm'ls letter frequency from the Bobbs-Herr~ll Reader . 
I 
This proved valuable because it was very similar to the letter fre-
quency in Writing Test I. 
CHART 3 
FLETCHER PRATT, SECRET AND URGENT 
The story of Codes and Ciphers-Bobbs-Merrill 1 
(page 252) 
1 e 13.1 
2 t 10.4 
3 a 8.2 
4 0 8. 0 
5 n 7.1 
6 r 6.8 
7 i . 6.3. 
(concluded on next page) 
42 
CHART 3 ( concluded) 
FLETCHER PRATT , SECRET AND URGENT 
The story of Codes and Ciphers--Bobbs- Merrill 
8 s 6.1 
9 h 5. 3 
10 d 3 . 8 
11 1 3 . 4 
12 f 2. 9 
13 c 2. 8 
14 m 2. 5 
15 u 2. 5 
16 g 2. 0 
17 y 2. 0 
18 p 2. 0 
19 1-l 1.5 II 
20 b 1.4 
21 v . 9 
22 k . 4 I' I 
23 X . 2 
24 j .1 
25 q .1 
26 z . 08 
This is very similar to the l etter frequency on the Beck A!nal ytical 
Handvrriting Scal e . 
11 
I 
,I 
I 
I 
I 
'I 
The writer then studied the sel ection the pupil s were to 1
1 
write in 
I 
this study . From these tvm paragraphs the follovring Letter Frequency 
I 
Chart for grades 1+, 5, and 6 was devel oped . Thi s is from Test I--" Our 
I 
Visit to the Country . " The follmving s hows the number of times each 
I 
l etter appeared . These numbers are shovm on the s cal e in bl a9k above 
each l etter of the a l phabet . 
CHART 4 
LETTER FREQUENCY: TEST I --"OUR VISI T 
TO THE COUNTRY" 
Letter of Alphabet No . of Times Used 
l. e 59 
2. t 49 
3. 0 3~-
4. r 30 
5. a 30 
6. n 27 
7. i 25 
8. h 23 
9. d 18 
10. s 17 
ll. u 17 
12. y 10 
13. m 10 
14. l 10 
(concl uded on ne:A't page ) 
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II 
I[ 
'I 
I 
I 
II 
II 
II 
CHART 4 (concluded) 
LETTER FREQUENCY: TEST I-110UR VISIT 
TO THE COUNTRY" 
Letter of Alphabet No . of Times Used 
1 5 . c 10 
16. v 10 
17. w 10 
18 . g 9 
19 . p 7 
20 . f 3 
21. b 2 
22. k 2 
23 . q 2 
24 . z 2 
25 . j l 
26 . X l 
I 
-Letter frequency >·<as developed for vlriting Test II-"Cowbolfs. " 
I 
This l etter frequency is shown on the Beck Scale in red numbers which 
44 
represents the number of times each l etter appeared in that story called 
I 
I 
I Test II--" Cowboys . n 
I 
The Analytical Handv.r.riting Scal e >vhich from this point will be 
I 
call ed the Beck Scal e was organized according to the Letter Frequency 
List devel oped from vlriting Test I - "Our Trip to the Country. " Letter 
"~" appears first on the scale because it appeared 59 times in Vlriting 
I 
Test I. The number 59 in bl ack above "e" represents the number bf times 
I 
II 
I 
~ 
it appeared in vlriting Test I. The red number 34 above "en represents 
I 
the munber of times nen was util ized in Writing Test 11- "Cowboys . " 
45 
Cnly writing errors appear m1der the correct form of the twenty- six 
l ower te:l.Se l etters . Under nen the two most common errors are I shovm. 
Tlffie se errors 1.-rere secured from the prel iminary testing program and 
study. 
The author fe l t that the writing characteristics of size, s l ant, 
and spacing -v.rere inadequate as fmmd in the prel iminary testing . There-
1 
fore, al i gnment and line qual ity were added . These writing characteristics 
I 
were graded according to the marking system used in the writer ' s city. 
They 1·rere marked as follows : 
Ex 
= 
Excellent 
G 
= 
Good 
F 
= 
Fair 
p 
= 
Poor 
u Unsatisfactory 
I 
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Scoring for Beck Scal e 
II The vvri t er fel t that the s coring used in the prel iminary work ·was 
too loose so a tighter method of scoring >vas devel oped for u~e in the 
ma jor study. The foll ovring scoring ivas util ized in the Beck 
1
Handvrriting 
Scal e . 
Rules for Scoring Beck Scal e 
Letters of the al phabet are anal yzed on an individual basis . 
A l etter is marked minus if it is poorl y formed 2/ 3 or more than 
2/3 of the nmnber of times it appears on a paper . 
A l etter is marked pl us if it is correctl y formed 2/ 3 or more than 
2/3 t he number of t imes it appears on a paper . 
The following list determines the number of times each letter of 
II the al phabet appears on a paper . The number of t i mes it must be correct 
I 
for a pl us scoring is shown in red after each frequency . 
a - 30 -(:20) f 
- 3 - ( " ) k - -2 - (-~) p - 7 - (S) u - 1 7 -( /~) 
b - 2 -(~) g - 9 - ((; ) l - 1 0 - ( "() q - 2 - ( ~ ) v - 10 -( 7) 
c - 10 -( ., ) h - 23 -(I(,) m - 9 - ( ~) r - 30 -(~.20) w - 1 0 -( 7) 
d 18 - ( /::~) i - 25 -(16.) n - 27 -(18') s -17 -(lA) x -1- (I) 
e - 59 - ( t.fo) j - l - ( I ) o - 3 7 - ( l 'I) · t 49 -(3:l) y -' 10 - ( 7 ) 
z - 2 - c~ ) 
I 
Where a l etter that should appear once or t1vice is inadvertentl y 
onutted, no penal t y is i mposed . 
·I 
'I 
-g E. c.J<\ Sea./ c.. 
NAME Letter Frequency Chart ij- Check errors I I ~,2; I~ -~ j-q tf .:2:.7 0 .2..1 I 25" Q..3 3'1' 30 30 ~7 18' 
~'I . ~4 dq _.0~ if3 ~ c:z,..j_ ·-?l/ A. ~;:1.... I 
~ J~ u /U '{Lr -1?1../ --0 k teL r b -( - - q -- - ~ - - _v- - ~ - --~ -
r cY ~ I~ c;U t5 0 ()--' d ~ q -?7 
/ :L. !J ;6 ;d . lb ;b J J ?" 17 10 jt) q ...... 
~ 3 _A.A_,c;{ 11-3 ~~ -~~ &'3 --o-;;... ~3 r r 
I~ ~ if -?v' £ e--- v- -u-/ ~ -<1 -~ y ?/( !3» ~ u ~ <I ~ e-._ ku ~ ~ I 
.1/-
"1- ...s- ..3 I I } I 
- I 7 -~~ 4 ~A~ ;z ~ __/_ I ~If ffs --;5-d-,6-1 C/ 3 r -.6 --~ . ,.., ,(... p # 2- ~ -~ o/- y f y~ ~ ~ ~ ~ 7t y If I~ v~ 
'I 
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The letters 1vhich 1vere incorrect , using the rules for sebring, wer e 
I 
checked on the scale against the pupils' papers . Two Letter Frequency 
I 
Charts were util ized for checking errors--one for \'lriting Test I and 
one for Writing Test II . 
I 
The l ast revision of the Hanual consisted of the f ollowing i mprove-
ments : 
I 
1. All l oop l ett ers must be 1/2 space belm-T the l ine . f - g- j - p- q- y-z 
2. All tall l etters must be 3/4 space tall . 
3 . The follovJing l ett ers are 2/ 3 space high : d-t- p 
'--1- · Tall l oop l etters must have straight backs . 1-t - f - h- k 
5. All upstroke l etters must go up at the end . 
The final scale vlas changed both in l ength and form. The principal 
reasons for the changes wer e to increase the re~ability of the scal e, 
and t o make it more hel pful to the teachers and pupils. 
Tests Util ized with Scale 
Test I A Visit to the Country 
Letter Frequency Chart 
Test II Cowboys 
Letter Frequency Chart 
Test III Speed Test 
Test IV Spelling Test 
Test v Freeman Scal e 
Test VI Ayres Scale 
Test VII Pencil Test 
I 
II 
II 
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In all tests the pupils ' papers were scored against the Beck Scale 
f or hand>~iting errors and were analyzed f or the five characteristics 
affecting legibility: size , slant , spacing, alignment , and line quality. 
Summary--The Beck Scale 
Following preliminary work, the scale was built and printed. The 
scale contained 80 of the most common errors of writing as f ound by the 
writer in the preliminary testing in grades 4, 5, and 6. 
The preliminary scale and constructed scale ~ch are f ound in 
the Appendix will be helpful in explaining the nature of the analytical 
scale . This scale , coupled with the results of item analyses which 1rill 
be reported ~n a later chapter, should provide the strengths and weak-
nesses of the scale . 
A manual of scoring was prepared for use >rith the scale . This is 
also f ound in the Appendix. 
All scales were commercially printed t o insure clear copy of the 
scale . Each set of directions and each test had been tried out on the 
preliminary group tested which comprised pupils from grades 4 , 5, and 6. 
Necessary changes were made to increase the clarity before the t otal 
population followed the directions in the maj or study. 
....... 
I 
CHAPI'ER V 
PLAN OF THE E...XPERlllEI\JT 
Follovling the prel iminary vrork, the maj or scale was developed . 
The purpose of this study was the construction and validation of an 
anal ytical hand1~iting scale for grades 4, 5, and 6. 
Sel ection of the Population 
I n seeking a population to participate in this experiment, it \'las 
desired to have pupil s representative of various socio- economic groups . 
Through the Superintendent of Schools it 1r1as possibl e to choose any of 
I 
the school s in the city to participate . Seven of the school s Vlere asked 
, to assist in the carrying out of this experiment . There was a >-lide 
range in socio- economic backgrounds on the part of the pupil s . In all 
classrooms the grouping was heterogeneous . The group of 350 students 
and 26 teachers assisting in this study represented a good cro
1
ss section . 
of Worcester's 28 ,000 el ementary school population. The testing on the 
major porjrion of the study 1.;as compl eted betw·een Hay 10, 1954 and 
J une 11, 1954. II 
Only pupils in grades 4, 5, and 6 vlere used . These were 100 cases 
per grade or 300 for the study. This number was chosen because the study 
invol ved a great deal of time as six tests were given and anal jy-zed . 
I 
Exactl y hal f of the cases v.rere boys; the other hal f girl s . The 
population was a stratified random sampling . 
Five teachers and fifty pupils representing grades 4, 5, and 6 1·rere 
- 50-
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utilized :!-tr the prelirn..inary portion of the study. 
Twenty-one teachers and 300 pupils were utilized in the f~nal study. 
A t otal of 3 , 650 pupils ' papers were scored by the writer. Four teachers 
and the vJri ter scored fifty papers independently in the preliminary 
work . A teacher with much experience did independent scoring of 300 
cases to help the ~Titer establish the reliability of the scor~ng of 
the scale in the main study. 
This study required no teaching by participating teachers . It was 
entirely a testing program f or the pupils and willingness t o participate 
was increased because the teachers were instructed t o administ1er the 
tests only. 
Training and Experience of Teachers 
I Observation of teachers at work in various classrooms with super-
vision by the principals cooperating in this study gave a good picture 
of the teachers participating in this study. The training varied from 
teachers irith bachelor ' s degrees t o teachers with master ' s de~rees . 
Teaching experience ranged from four t o twenty- one years . The average 
teacher had been in the present school system ten years . 
Selection of Paragraphs in Writing Stories 
When selecting paragraphs t o copy the foll~Ning things were taken 
into consideration: 
I 1 . The material must be simple enough in thought and sentence 
struqnre t o be followed easily. 
2 . The ''lords should be short with every letter of the alphabet and 
every letter combination commonly used in the story. 
p 
B-o~t"n n~ ~ •• ,..,~~~ -~--1 
3. The material must be clear and easily read. 
4. For these reasons the author had all mimeographing commercially 
prepared for this study. 
I n an effort to keep all things equal, it was decided: 
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1. To commercially mimeograph the material rather than write it on 
the board to eliminate any influence the teacher's writing might have on 
the pupil's style. 
2. To place the paragraph at the top of the sheet to insure clear 
vision, and to eliminate looking from the board to the paper. 
3. To make the lines double-spaced to insure easy reading. 
4. To fill the remainder of the page with blank lines on which the 
pupil might write in the Speed Test. 
5. Each child would handle only one sheet at a time to eliminate 
confusion. 
Preparation for the Testing Program 
Each of the twenty-one teachers participating in the main study 
provided information on the number of pupils in her class in order that 
the testing materials be packaged for exactly the number of pupils in 
each class. 
Since there were six tests to be given to each class, particular 
care was exercised to package each set of tests individually and then 
compile a packet of test materials and directions for each teacher. 
Test sheets were counted out for the students in each teacher's 
room. Each of the forms was placed in the order of Test 1, Test 2, 
Test 3, Test 4, Test 5, and Test 6. Each pupil's individual packet was 
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pl aced in an envel ope . Each pupil had his mm envel ope of 1-vri ting ma-
terial s . He viTote his name, age, school, grade, and date on his 01m 
envel ope and on each test . 
A separate envel ope prepared for each teacher contained a sample 
of all tests, a set of directions, a manual for scoring, and a copy of 
t he Spelling Test from the Durrell-Sullivan Reading Achievement Test, 
mar ked in red pencil, to shm·r the twenty spelling words to be dictated 
by the teacher . Directions for each test were specifically given. 
Copies of all tests appear in the Appendix. 
All materials were del ivered personally to each participating teacher 
during the l ast week of April. The testing program lasted eight school 
days and vras given only during the pupil' s regular handlvTi ting period . 
The population was sel ected in a l arge enough number to provide 
for mortality 1vhich would naturally be expected in intermediate grades . 
0-ruy pupils vrho 1'lere present for all tests were used, as it was 
planned to secure data on 100 pupils per grade for each of the inter-
medi ate grades . 
Each of the participating teachers was asked to attend a meeting 
to receive instructions in the procedures to be followed in giving the 
tests. They 1'lere instructed to follow the directions precisely. The 
vvork packet and the tests lvere given to each teacher >vi th an envelope 
of material for each pupil to be t ested, containing all the papers for 
the child taking part in this study. 
Two frequency charts vrere included in each child's packet . 
Teachers ' Directions 
l. 
1. Pl ease return all Tiaterial s vrhen finished or by J une 11 , 1954. 
2 . Return the material to your principal. 
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l . Have each pupil Hrite his name , gi r l or boy, s chool and grade on one 
envel ope . Each pupil 1·dll keep all of hi s 1'lork in it . 
2. Have the pupil s do one paper per day. 
3. Have absent pupil s make up the papers that they missed . 
Paper #1. I nk Copy . 
l. Follovr directions at the bottom of the pupil' s paper #1. 
2. Have the pupil write his name on the tv.ro Letter Frequency Charts 
and vr ..d te n1..1mber #1 on one chart and #2 on the other chart . I nk 
paper #l will be scored on Letter Frequency Chart #1 for hand-
vrri ting errors. Pencil paper //2 vrill be scored for 1;vri ting 
errors on chart #2 . 
Paper #2 
Follow the directions to the pupil. 
Paper l/3 
1. Be sure the pupil s 1-vrite exactl y 2 minutes in ink . 
- 2.. -
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The Testing Progr~n 
The testing program was carried on during the month of May. All 
teachers were requested to have nmterials reach the writer by June llth . 
The testing began on Hay 3, 1951,. and ended on June 10, 1954. Each 
teacher was requested to follow the directions provided for each test 
"to the l etter . " All tests 1-.Jere requested to be given in order . All 
directions for administering the tests were incl uded in the teacher's 
packet of explanatory material s . 
Each pupil Has asked to keep all of his vmrlc in his ovm folder . 
Teachers l'lere requ~sted to give the tests in order. 
Time Li mits 
The I.Q. test and the \·Jriting Rate Speed Test were timed . No time 
l imits 1'rere set for the other tests . Each test had been tried out in 
the writer 's buil ding . Necessary changes vvere made to increase the 
clarity before the total population follo1'red the directions . All of 
the teachers helping in this study had sufficient training and knowl edge 
of an experLmental situation to be entirel y rel iabl e and to insure 
fairly standardized practices in testing . 
Tests Administered to Students 
Each pupil was given the follm·ring tests : 
l. [ntelligence Test : l Kuhlmann- Anderson , Sixth (1952 ) Edition, 
1 Booklets D, E, F. 
2 . Test #1-"0ur Visit to the Country. " Najor \vriting Test . 
1Kuhlmann- Anderson Intelligence 'T'est, Sixth (1952) Edition , Booklets : 
D--Grade L,; E-- Grade 5; F--Grade 6 (Bureau of Educational Research and 
Service, State University of Iowa, Iowa City, Iowa, 1954). 
t 
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3 . Letter Frequency Chart Number #1. 
4 . Test #2-- TtCmvboys . " Pencil Test. 
5. Letter Frequency Chart Nwnber #2 . 
6 . Writing Rate Test Number #3 . (~~o minute s in length .) 
7. Spelling Test #4 , Durrell- Sullivan1 Reading Achievement Test . 
8 . Freeman Scale2--Analysis . 
9 . A~~es Scale3--Anal ysis . 
10. Test #5--"0ur Visit to the Cmmtry" Rewritten and Rescored . 
Time ConsLuned Q1 Test Scoring Per Pupil 
1. I . Q. Test--KuhDnann- Anderson 30 min . 
2. Writing Test IA-- "Our Visit to the Country" 1 5 min . 
3 . Vlri ting Test IB 15 min . 
4 . Writing Test II--" Cowboys" 15 min. 
5 . Writing Rate Test 5 min . 
6 . Spelling Test 5 min . 
7 . Ereeman Anal ysis 5 min. 
8 . Ayres Analysis 5 min. 
9. Pencil Test 15 min . 
Total = per pupil llO min . 
Total 300 pupils = 550 hours for each corrector . 
1Donal d D. Durrell and Hel en B. Sullivan, Reading Achievement Test--
Intermediate Test : Form A, Gr . 3- 6, Directions for Administering and 
Scoring (Yonkers- on- Hudson, New York : V'lorl d Book Company, 1945 ), Spelling , 
P • 3 • 
2Frank N. Freeman, Handl.rri tin , ~'1easurin Scales for Grades 3 
6 (Columbus, Ohio: Zaner- Bloser Company, 1948 • 
') 
~Leonard P. Ayres, Measuring Scale for Handwriting (New York: 
Russell Sage Foundation , 1952). 
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It was decided to use 100 pupils per grade due to the length of 
the study and because another teacher was to score 300 cases independently 
to establish the reliability of scoring. 
The author planned t o accomplish the f ollowing objectives by using 
the Analytical Scale to: 
1. Establish reliability of scoring of test by the f ollowing: 
Two scorers doing independent scoring of 1QQ papers in each 
grade . 
Grade 4 
Grade ·5 
Grade 6 
2. Establish the reliability of the test by the f ollowing: 
Two sets of papers of 100 papers f or each grade . 
Each set scored and the scores compared t o establish reliability 
of the testing. Does the child ' s score remain constant on a 
second sample? 
J . Compare the new scoring method against 
Ayres Scale 
Freeman Scale 
Here again, 100 papers per grade were used. 
4 . Ayres vs . Freeman 
Make an item analysis by grade levels of : 
Types of errors f or each letter f or each grade 4 , 5, 6. 
Check list of errors f or each grade . 
5. Establish norms f or grades tested--4, 5, 6. 
6. To make status studies : Sex differences 
Intelligence differences 
Writing rate vs . writing errors 
Writing vs. spelling 
Pen vs . pencil writing 
7. To analyze IITi ting characteristics of : 
Size, spacing , sl ant, al igrunent, and l ine quality. 
Description of Tests 
Intell i gence Tests 
The I . Q. 's and mental ages of each pupil were determined by the 
Kuhlmann- Anderson Intelligence Test,1 Sixth (1952) Edition. 
2 The Zaner- Bloser Handwriting System is utilized in the writer ' s 
city. 
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The vlriting Tests II 
Each pupil Has given six >vri ting tests. 11-ro l etter frequency charts 
i·.Jere utilized for each pupil plus comparison of the pupil' s "~>ITiting 
vd.th the Freeman and Ayres Handwriting Scales. One unsupervised IITiting 
paper of the chil d's daily Hork was used also . Test No. #l was utilized 
tvrice per pupil; at the beginning of the writing and at the end of the 
study for testing rel iability of the scale. Thus each child had 12 
papers to be eval uated, marked , and scored; 3,650 papers ivere graded in 
this study. 
Writing Test No . #l 
The pupil I"'Tote the two paragraphs in ink called--"Our Visit to 
the Country.n In this selection all of the l etters of the al phabet 
and all of the common combinations of the l etter forms were found . 
The directions for pupils were as follo"~>rs : 
1. Your teacher will read this story aloud vd.th you. 
1Kuhlmann- Anderson Intelligence Test, Sixth (1952) Edition, ~ 
cit . 
2zaner-Bloser Company, 612 N. Park Street , Columbus 8 , Ohio . 
II 
I 
II 
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2 . Do all of your v.rriting on 8 x 10-!- l ined paper. 
3. Be sure to put on the full heading shovm at the top of this 
paper . 
Name Date 
---------------------------
Boy or girl . ______ Age- Years. _____ I>fonths _____ _ 
School Grade 
--------------------------
4. Copy this story once called- "Our Visit t o the Count ry. " Use 
in.."k: . 
This becarne the pupil s ' major v.rriting test paper. A copy of every 
v.rriting test paper is to be found in the Appendix. The scores of the 
300 cases vvill al so be found for every chil d on the six tests in this 
study under the titl e , "General Purpose Table for Grades 4 , 5, 6tt 
found in the Appendix. 
The pupils ' Test No . #1 vras then anal yzed by utilizing the Letter 
Frequency Chart No . #1 . The pupils ' errors in hand1•rri ting ltrere checked 
against the scal e by using the directions for s coring given in the 
previous chapter m1der Construction of the Scal e . Writing characteris-
tics 1·.rere marked as described in the rules for scoring described pre-
' viously. This 1-1as the pupil 's raw score in errors of hand>vriting . 
The paragraphs in the story in Test #1 1vere used because this 
story included every l etter of the alphabet , every combination of join-
ing l etters commonly used, and because the >vriter l iked its content 
and l ength . 
Test #2--ttCowboys" was to be given next . The child was to copy 
this story once in pencil . He then wrote the low-er case l etters of the 
61 
alphabet once. 
This test was scored exactly as Test No . #1 on a Letter Frequency 
Chart #2. Errors vrere again checked on the chart . The writing charac-
teristics were graded also. This test served as the basis f or pen vs . 
pencil writing. This test was built by the 1~iter. 
Writing Speed Test #3 
A comparison of speed and quality of handwriting was desired. It 
was necessary to build a speed test t o be given in two minutes of 
writing. The sentences utilized contained every letter of the alphabet . 
The material was typed on the f orm t o be used by the pupils so that each 
child would have his own sample from which to copy. The typed copy 
vras on the same sheet with the lines provided f or writing. At the t op 
of this paper was name and date . The time limit was two minutes . The 
directions were as f ollo-..Ts: ''With your pen copy the sentences you see 
on your paper. Write them over and over until I say ' Stop.' Begin 
when I say 'Go. ' Stop vrhen I say ' Stop. t Put down your pen. " The 
number of. legible letters written on the paper was counted . The number 
of letters was divided by two and became the pupil ' s speed score . This 
was recorded at the bottom of the paper. This test served as the basis 
of writing rate vs . writing error . 
The results were recorded in letters per minute on this test . ~vo 
minutes seemed t o be the best length of time, as it allowed f or an 
averaging of speed and eliminated the effect of slow starts and fatigue . 
It also gave time enough f or an adequate sample of handwriting. 
A copy of this test is f ound in the Appendix. 
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Paper 1. 
Do not write on this paper. 
Name ............................... Date~ .......................... . 
Boy or girl ..................... . Age- Years ........ Months ...... . 
School . . . . . . . . . . . . . .. . . . . . . . . . . . . . Grade ......................... . 
Our Visit To The Country 
We departed one morning last summer to visit our relatives in 
the country.. It was a long, but interesting trip. Many of the 
roads zigzagged through the mountains. We arrived only to find the 
house vacant. 
We made a short journey to the nearest town to inquire of their 
whereabouts. No one seemed to know that they had planned to move. 
We gave up the search and started home. When we arrived there, a 
happy, excited couple quickly ran to greet us. Our relatives had 
decided to come to the city to live. ( Stop ) 
Directions for Pupils 
1 .• Your teacher will read this sheet with you aloud. 
2. Do all of your writing on 8 by lOi lined paper. 
3. Be Sure to put on the full heading shown at the top of this 
paper. 
4. Copy the story once: Our Visit To The Country. USE INK. 
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Paper 2 
Copy this story once IN PENCIL. 
Use 8 by lOi lined paper to write on. 
arne ..................................... . 
0 NOT WRITE ON THIS PAPER. 
Red showed Jack how to throw the long rope that cowboys always 
arry with them. He twirled the long rope round and then threw it 
·ight over the head of one of the cows that was grazing near by. 
e threw the rope again and again but he never missed. 
Then of course, Jack had to try too. But the rope was too big 
or Jack and he missed every time. 
~rL- ... rz-a .... / J .-t.r--/~7'2...."' 
l'~'Lu . 
~L-J-C/'7"2./ 7~-eL-~ --~~ C!..-h -<1'-~r £ 
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WRITE ON THIS PAPER. 
Write these sentences as many times as you can in 2 minutes. When 
y-our teacher says "STOPtt, put down your pen. Exchange papers. 
Jaunt the number of letters written on the paper. Put the number 
~t the bottom of the paper. Divide that numbe r by 2. USE INK. 
IVRITE: 
The lazy boy quietly watched the pretty vixen jump over the 
fence and steal a big chicken. The way to have a friend is to be 
. 
. ~ Lr..eLf c==z .ci.a.&czz. / f< ~ .... ~t?-z.a:>x? ~ 
~cn..c-t:Lo~ ... -<l.ll-<2L/a/~ L' .At£.~~ 
tU LA'-<'/7Zr., 
- 1-/0 
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..... • 
· ~· 
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Te st No . #'-i. vras a tvmnty word spelling test . The 1Hords vlere secured 
from the Durrell--SLUlivan1 Reading Achievement Test for grades 3 to 6--
Form A. The spelling vmrds f0v grades 4, 5, and 6 1-rere used . The number 
of words correct or ravr scores >te re put into g rade equival ent scores . 
Each pupil t s score 1v:i.ll be found in the General Purpose Tabl e in the 
Appendix. This t e st 1r1as to serve as the basis for correl ation betvreen 
hand1-rriting and spelling in the status studies . 
Each pupil' s 1vri ting vlas compared >vi th the Ayres2 and Freeman3 
handwriting sca l es to establ ish a correl ation bebveen each of these 
scales and the Beck Scale . 
Test No . #l 1-Tas rev.rritten and rescored a gain . It became Test No . #5 . 
This 1-Tas to establ ish rel iabil ity of the scal e . This l"laS the equival ent 
form method . This form had a story to be >vritten by the chil dren and 
contained all hrenty- six l etters of the a l phabet vli th every common com-
bin.ation of lette rs . Thus l•rriting vocabulary and l etter combinations 
1-·rere equal. The re1-v.citten test 1-Tas scored separatel y and independentl y . 
Scoring All Tests 
The Beck Scal e vras t he basis of judgment in s coring the papers . 
Errors on each paper vrere marked on the scal e a gainst the scal e errors, 
totalled, and r e corded . Scoring rule s were follov.red as described under 
Construction of t he Scal e . Boys ' papers vrere separated from girl s ' 
papers . 'l'h e five writing characteristics of size, spacing , s l ant, 
l Durrell and Sull ivan, op . cit . 
2Ayres, op . cit . 
3Freeman, op . cit . 
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aligmr1ent , and line quality 1vere mar ked . 
CHAPTER VI 
ANALYSIS OF DATA 
It \'las the purpose of this study to vmrk on the construction and 
val idation of an anal ytical hand"lvriting scal e for grades 4, 5, and 6. 
Formulas Used in This Study 
Standard Error of Hean 
"IN 
o;, = • 707tl }f = S.E. S. D. Standard Error of Standard 
Deviation 
= S. E. (Diff .) Standard Error of 
Difference 
C R - . !11 H2 
-f a' Ml 2 - (}" H2 2 Critical Ratio 
Standard Error of Measurement 
Otis Normal Percentile Charts used to compute percentil es for the 
three grades . 
Durost- V'Jal ker Correl ation Charts used for correlations. 
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Tabl es 
Tables are given for each grade to show: 
1. The distribution of the hand:wri ting scores . 
2 . The range in performance of the participants . 
3. The differences in achievement at each grade l evel. 
, Le• The means and standard deviations of tests used in the study. 
5. The correl ations of hand>,rriting tests used . 
6. A comparative tabl e "~:las prepared for each grade shmring the 
nmnber of boys' errors and girl s' errors for each grade . 
Figures 
Figures are given for each grade to show: 
Frequency qual itative ratings on the writ ing characteristics : 
size, spacing, sl ant, al i gnment, and l ine quality. 
Charts 
A chart dealing ~Qth the order of difficulty in forming l etters in 
each grade is shmm. Charts ar e al so used t o shovr: 
1 . The number of errors found by each of five scorers in the pre-
l i minary scal e . 
2 . Letter frequency charts on the Beck Scal e . 
3. Flet cher, Pratt , Letter Frequency Chart . 
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Six tests and four anal yses papers were used to provide the data 
for this study. The six tests 1vere : 
1. Intelligence Test . Kuhl mann- Anderson . Sixth (1952) Edition, 
1 
Bookl ets D, E, F. 
2 . Test #1--"0m~ Visit to the Country. n Hajor writing paper . 
3 . Test #2--" Covrboys . n Pencil viTi ting. 
4 . Speed Writing Test #3 . (THo r:linutes in l ength .) 
2 
5. Spelling Test #L"--Durrell-Sullivan Reading Schievement Test : 
Spelling : . Form A. 
6 . Test r¥5--" 0ur Visit to the Country"- Rei>Vi'itten and rescored. 
The anal yses used v.mre as follows : 
1. Beck Scal e--Letter Frequency Chart.:..-Nwnber Ill. 
2 . Beck Scal e-Letter Frequency Chart- Nwnber #2 . 
3 . Freeman Scal e . 3 
4 . Ayres Scale . 4 
Scores were obtained from each of the above tests and anal yses for 
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each of the above tests and anal yses for each pupil 1,vho took part in the 
~\uhlmann-Anderson I ntelligence Test, Sixth (1952) Edition, Booklets : 
D--Grade ~; E--Grade 5; F--Grade 6 (Princeton, New J ersey: Personnel Press, 
Inc . , 1 952). 
2Donal d D. Durrell and Hel en B. Sullivan, Reading Achieve1nent Test--
Intermediate Test : Form A, Grades 3- 6, Directions for Administeri ng and 
Scoring (Yonkers- on- Hudson, Nmv York : Worl d Book Company, l 9iJ.5 ) , Spelling, 
P • 3 • 
3Frank N. Freeman , Hand1vritin Heasurin Scales for Grade s 3 
6 (Colwnbus, Ohio : Zaner- Bl oser Company, 1 948 • 
4Leonard P •. Ayres, :Heasurin Scal e for 
Edition ; New York: Russell Sage Folmdation , 
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study. All tests -v.rere hand- scored and re- checked for scoring errors . 
Every score was recorded for each chil d on the General Bllrpose Data Sheet 
found in the Appendix. The above tests and anal yses provided the data 
for this study. 
The data -v,rere analyzed primarily to examine the errors and to de-
tennine the rel iabil ity and validit3r of the scale itsel f as an instrument 
for use in grades Le, 5, and 6. 
New scales should render certain remunerative functions if they are 
to be of val ue in education. In connection with this project, statistical 
data i"lere secured from t he results of these tests and anal yses given to 
300 pupils (3,650 papers ) in grades 4, 5, and 6, and were analyzed to 
dete1"11line : 
l. Differences in means and standard deviations of the various 
groups tested . 
2 . The val idity of the Beck Scal e . 
Relationshij:ls betl"leen criteria considered basic to hand-v,rri ting . 
3 . The rel iability of the scoring of the Beck Scale . 
~vo scorers did independent scoring of 100 papers in : 
--Grade four 
--Grade five 
--Grade six 
4. The rel iabil ity of the scal e . 
Using the equival ent fonns method the responses of 100 pupil s in: 
--Grade four--200 papers 
--Grade five--200 papers 
--Grade six--200 papers 
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were scored by the author on two tests, Test #1 and Test #6 . Two hundred 
papers for each grade were scored and the scores compared to establish 
reliability. The question answered was: Does the child's score remain 
constant on a second sample? 
5. The validity of the scale. 
Certain criteria were selected to ascertain the validity of the 
handwriting scale. The scale was compared with previously constructed 
hand>v.riting scales. Face validity and internal validity of the scale 
were established. 
A comparison of the Beck Scale was made against: 
--The Ayres Scale--100 papers per grade. 
--The Freeman Scale--100 papers per grade. 
--The Ayres vs. the Freeman Scale. 
6. Area analysis of findings were made. 
Frequency of errors in each grade--4, 5, 6. 
Comparison of errors between grades 4, 5, 6. 
Total errors--grades 4, 5, 6. 
Order of difficulty of letters. 
Most common errors in each grade. 
Writing characte~istics--size , spacing, slant , alignment, 
and line quality. 
7. Status studies were made. 
Sex differences. 
Intelligence differences. 
Writing rate vs. ~iting errors. 
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Writing vs. spelling. 
Pen writing vs . pencil l'lriting. 
The data were organized and arranged in the order of the maj or 
areas listed above . 
1 . Item analysis . 
Each individual letter and letter combination was studied t o 
determine t o what extent it was written incorrectly according t o the 
Beck Scale . 
2. Distribution of scores . 
The tables presenting these distributions indicate by grade 
the range of scores , the means and the standard deviations f or each 
grade . 
3. Comparison of mean scores . 
Tables are arranged t o show the significance of the difference 
between the means on each test and analyses in grades 4, 5, 6. 
4 . Coefficients were established f or reliability, validity, and 
status study relationships . 
5. Relation of Beck Scale t o intelligence , sex, wri t i ng rate , 
spelling, and pen and pencil writing are indicated by Pearson product-
moment coefficients of correlation . 
Intelligence Tests 
The Kuhlmann- Anderson Sixth (1952) Edition Test1 was ns.ed in this 
study. Battery Booklets Q, ~, and E were utilized as previously de-
scribed . The mental ages and intelligence quotients 1vere determined 
by this test f or this study. 
1op. cit . 
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This test is made up of ten subtests . The mental age is a median, 
or middl e mental age yiel ded by the scores of each test in the battery. 
The rel iabil ity of the te st bat teries for grade 5 by the spl it- hal f method 
is . 88 ± . 02. 
A copy of this test may be found in the Appendix for grades 4, 5, and 
6. 
From the data derived from the test scor es of t he 300 particip~nts 
sho1n1 in the following tabl e, it is evident that the mean ment al age is 
higher than the mean chronol ogical age for each grade . Since vvorcester 
has a l ow entrance age into school thi s may account for the difference 
bet·ween the tvm factors . A mean difference of six months occurs in grade 
4. There is a difference of four months in grade 5 whil e a differ ence 
of five and one- hal f months exist s in grade 6. 
Consequentl y , for all grades the pupil s have a hi gher mean mental 
age than chronol ogical age . Each pupil' s Kuhlmann- Anderson I . Q. and 
M. A. in months will be f ound in the General Purpose Tabl e in the Ap-
pendix. The chronol ogical ages are al so sho~m . 
TABLE 1 
HEMTS AND STANDARD DEVI ATIONS OF CHRONOLOGICAL 
AGES FOR POPULATION IN GRADES 4, 5, AND 6 
(N = 100) 
per grade 
Grade Iviean C. A. S. E. :r,.r S. D. S. E. S. D. 
(months 
h 119.18 .t . 60 6. 00 ± . 42 
,.. 129 . 57 + -59 5 . 85 ± . 42 ) 
6 141 .12 ± . 65 6. 54 ± . 46 
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The mean chronological age is as one vrould expect for each grade in 
the Wo r cester system. The population was a stratified r andom sampl ing and 
the pupil s ' ages nm true to form for the group used . Grade 4 had a mean 
score of 119.18 months; grade 5 had a mean score of 129. 57 1vhi1e grade 6 
made a mean score of 11~1.12 . All means are shown in months . 
TABLE 2 
liJEANS AND STANDARD DEVIATIONS OF KUHLEANN-
ANDERSON :tviENTAL AGES FOR GRADES h, 5, AND 6 
FOR TOTAL POPULATION USED I N THIS STUDY 
(N = 100) 
per grade 
Grade Hean H. A. S. D. S.E. 
4 
5 
6 
(months ) 
125.16 
133 . 98 
146. 90 
+ 1.09 10. 95 
"?; 
+ 1.20 11. 96 
± 1.40 13 . 96 
S. D. 
± . 08 
± . 85 
± . 99 
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The results are typical of inte11mediate grades . Grade 4 had the 
largest mean difference bet-.;-Teen mean mental age and mean chronol ogical 
age ; for a difference of six months existed. The other grades are as 
one would expect of a nom.al population; a difference of fou:c months in 
grade 5, and five and one- hal f months in grade 6. 
Types of Scoring in Study 
1. Error scores--ra-vr scores on papers . 
2 . Scal ed scores--linear scores . 
J . Percentil e ranks . 
A high score usually means a better paper. The rav• scores in 
this study are the number of errors a pupil makes on his paper . This 
scoring is in reverse . 
Transforming Scores 
In interest of ftmctional use of the Beck Scale, the errors are 
transformed l inearly so a paper v-lith fev-r errors ran1cs high as it 
should, and a paper 1'lith m.any errors ranks l ow. 
Fonnula for transforming error scores--
80 - x . 
80 is constant . 
X is error score . 
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Error Scal e Error Scal e Error Scal e 
0 80 31 49 61 19 
1 79 32 '-!.8 62 18 
2 78 33 47 63 17 
3 77 34 46 64 16 
4 76 35 45 65 15 
5 75 36 Lf-4 66 14 
6 74 37 L.J 67 13 
7 73 38 42 68 12 
8 72 39 41 69 l l 
9 71 40 40 70 10 
10 70 41 39 71 9 
11 69 42 38 72 '.8 
12 68 43 37 73 7 
13 67 44 36 74 6 
14 66 45 35 75 5 
15 65 46 34 76 L~ 
16 64 47 33 77 3 
17 63 '-!.8 32 78 2 
18 62 L~9 31 79 l 
19 61 50 00 80 0 
20 60 51 29 
21 59 52 28 
22 58 53 27 
23 57 . 54 26 
21+ 56 55 25 
25 55 56 24 
29 54 57 23 
27 53 58 22 
28 52 59 21 
29 51 60 20 
30 50 
In the anal ysis of data all correl ations 1>rere made using the Durost-
Walke r Correl ation Charts . l 
I . Rel iabil ity of Scoring 
The r el iability of scoring in this study vras checked by running 
rel iabil ity coefficients for scoring . T1'i'O scorers independentl y ranked 
100 papers according to scoring of errors per paper . The directions for 
1Wal ter N. Durost and Hel en H. Wal ker, D'urost- 1\fal ker Correl ation 
Chart (Yonkers- on- Hudson, Ne1..r York : ·wor l d Book Company, 1937 ). 
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scoring accompan:,ring the scal e vvere followed . Distributions of these 
errors by the two scorers became the variabl es ''Thich ' 'rere correlated. 
This procedure was carried out >rith 100 students in each grade 1trith the 
follovring coefficients obtained: 
r 
Grade 4 . 953 
Grade 5 . 940 
Grade 6 . 909 
It is cl ear that the instructions for scoring the scal e and the 
scoring standards are such as to allow for sufficient objectivity in 
evaluating student responses . It is unlikel y that compl ete objectivity 
in scoring is possibl e 1tdth a handwriting scal e . These reliabil ity co-
efficients offer evidence that the scal e is a usabl e one in the el ementary 
sdl ool s other things being equal. 
TABLE 3 
PEARSON PRODUCT- 1'1Ql1JENT COEFFICIENTS OF CORRELATION 
BET"WEEN SCORERS I AND II ON BECK HAND~IRITING SCALE 
FOR GRADES 4, 5, ~~m 6 
(N = 100 per grade) 
Grade r S.E. 
r 
4 • 95-:~ ± . 010 
5 • 9~-~~ ± . 012 
6 . 91~~ ± . 017 
~(-Si gnificant at . 001 per cent l evel. 
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~vo di f f erent teachers t rained in scoring standards of Beck Scale 
scored 100 papers per grade i ndependentl y in each of three grades . That 
they eval uated scale s simil arl y i s attested by the high ,correl ations at-
tained . 
TABLE 4 
STANDARD ERRORS OF 1·:1EASUREHENT I N THREE GRADES 
ON BECK HANDWRITING SCALE 
(N = 100 per grade ) 
Grade S. E. 
M 
4 ± .118 
5 ± .ll8 
6 ± .334 
Si:1..rty- eight times in one hu.11.dred you would expect a given score to 
vary this much from the true score . For exampl e = 9 errors or score 9; 
68/100 thi s score of 9 varies +- .118 from true score in grade 4. It could 
vary from 8 . 882 - 9.118 . 
The Beck Scale has the following rel iabil ity: 
1 . Standard error of measurement rel iabi l ity. 
2 . Scorer rel iabil ity . 
3. Equivalent forms reliabil ity. 
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II. Reliability of the Scale 
In order to ascertain the reliability of the handwriting scale, 
reliability coefficients were computed using the equivalent forms method. 
Each form has a story to be written by the children and contains all 
26 letters with a total of 80 handwriting errors. The stories are 
the letters of the alphabet and the error combinations are the same 
for each form. The content for each form is equal in terms of writing 
vocabulary and letter combinations. 
The responses of the 100 children in each grade were scored by 
the author and the reliability coefficients were obtained. Statis-
tically the correlation between the two forms of the test is positive 
and high. 
This table shows the reliability coefficients computed by the 
equivalent forms method. The 100 students in each grade took Form I 
or Test #1 and Form II or Test #5 eight days later. The coefficients 
in the table index and the amount of relationship in errors made by 
students in Form I and errors made by students in Form II are shmm.. 
These coefficients of reliability were found to be very high. One 
would conclude that the handwriting scale is reliable for the sampling 
population. It is likely we can infer similar coefficients that might 
be computed for other sampling groups. The lower reliability coefficient 
f or grade 6 as compared for grade 4 does not deviate sufficiently to 
warrant any negative conclusion about the reliability of the scale. 
The greater variance in grade 6 may be a function of this particular 
s~~pling or it could well be that pupils in grade 6 are slightly in-
consistent in handwriting now that they have reached a plateau in 
handwriting. 
TABLE 5 
PEARSON PRODUCT-1-10MENT COEFFICIENTS OF CORRELATION 
BETWEEN EQUIVALENT FORMS OF BECK SCALE IN 
GRADES 4; 5, AND 6 
Grade 
4 
5 
6 
(N = 100 per grade) 
r 
. 957* 
.911* 
~~Significant at . 001 per cent level. 
S. E. 
r 
:t . 006 
-!: .008 
± . 017 
To evaluate reliability of Beck Scale equivalent f orms of scale 
were constructed and administered to population in each grade . The 
high similarity of performance on these equivalent f orms indicates 
reliability. Test #1 and Test #5 were utilized. 
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III . The Val i dity of the HandvJriting Scal e 
Certain criteria ·were sel ected to ascertain the val idity of the 
handvJriting scal e. Naturally more adequate and extensive val idation data 
will be establ ished by use of the scal e in the coming years . The scal e 
Has compared with previousl y constructed handwrit ing s cal es . The Ayres 
and Freeman scales vrere used . Face val idity of the scal e vras estimated 
by checki ng the scal e against various standards, i . e ., Ayres and Freeman 
scal es . 
The internal validity of the scal e was investigated by making an 
anal ysis of errors in each grade . A study of perforrnance of central ten-
dency and dispersion in each grade offer evidences of val idity. I n addi-
tion the sex differences in perforrnance on the scal e ivere computed as 
1vel l as intellectual differences . ~vriting rate and spelling were inves-
tigated in rel ation to performance on the scal e . Pupil s obtained a 
score on Form I v.rhich remained constant on the second sampl e which ·hras 
scored independently eight days l ater . All tests were rescored a second 
t ime , thus redu.cing errors of correction. 
All correl ations are consistentl y high . This finding indicates that 
pupils v.rho made high scores on the Beck Sca l e al so made high scores on 
Ayres and Freeman scal es . The chil d ' s scores remained constant on these 
scal e s . 
The anchor i nstrument in establ ishing norms and used in bivariate 
distributions is the Beck Scal e in pen on Test #1--"0ur Visit to the 
Cmm.tryn--as used in this study . The units are sometimes eA-'])ressed in 
error scores or l inearl y transformed to scal e 10- 80 . 
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Test Number #l-- "01.J.I' Visit to the Countryn 
This test became the anchor instrument in establ ishing norms and was 
used in bivariate distributions in the Beck Scal e . This was vJTitten in 
ink . This t est v.ras previousl y fully described as to form and scoring . 
The pupils' ra1'f scores v.rere pl aced on the Letter Frequency Chart #1. 
The foll m'fing tabl e sho'l'rs the results of the 300 papers anal yzed a gainst 
t he Beck Scal e . 
Grade 
Lp 
5 
6 
TABLE 6 
MEANS ~~D STANDARD DEVIATIONS FOR BECK SCALE IN II~( 
I N GRADES 4, 5, AND 6 
TEST Ill 
(N = 100 per grade ) 
He an S . E . H S . D. 
(by errors ) 
23 .13 ± .069 6. 93 
19.7h ± . 059 5. 91 
18. 78 ± . 064 6.36 
1 . Decrease in mean error from 4- 6. 
S . E. 
S . D. 
± . 049 
i . OL"2 
± . OL"5 
2. Standard deviations do not shaH any pattern of variation. 
Grade 5 more homogeneous than either grade 4 or 6. 
One l•muld expect fewer errors in l ater grades. One vmuld e:>..rpect 
increase in standard deviations in l ater grades too. 
II 
IV . Comparison of Beck Scale against 
l Ayres Scal e 
- - .- yres Scale 
--Freeman Scal e 
--AJ~es vs . Freeman 
This scal e is usu~lly used for measuring qual ity of handwTiting . 
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The first edition of this scal e was publ ished in 1 912 and has been revised 
and reprinted twel ve t ime s. 
l·iethod of Scoring 
Each chil d 's specimen of hand1-ITi ting vms moved along the Ayres Scal e 
until a 1'1riting of the saine qual ity lrJas found . The number at the top of 
the scale gave the val ue of the 1-ITiting being measured . The ltrriter found 
the qua.lity corresponding vr.i.th that of the sampl e being scored and as-
signed a number to it . The numbers ranged from 20- 90 . The scoring 1·ras 
done twice to secure more accurate results . One hundred papers per grade' 
vlere anal yzed . A copy of the Ayres Handw~iting Scale is found i n the 
Appendix. 
TABLE 7 
PEARSON PRODUCT- IviOHEIIJT COEFFI CIENTS OF CORRELATION 
BETl'JEEN BECK SCALE AND AYRES SCALE ON HANDTIJRITJJIJG 
IN GRADES 4, 5, AND 6 
(N = 100 per grade) 
Grade r S. E. r 
~. • 721~*- ± . 048 
5 . 883~*- ± . 026 
6 • 829-:c ± . 031 
~*-Significant at . 001 per cent l evel. 
l Ayres, op . cit . 
'I 
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The high correl ation denotes a cl ose relationship betv.reen the two 
scales--Beck and Ayres--and suggests the two scal e s may v'rell be measuring 
same behavioral trait (handwriting). 
Data allmvs concl usion of val idity of Beck Sca l e as instrument to 
measure handvvriti n g , accepting the Ayres Sca l e as an adequate criterion. 
Lack of perfect r's is desirabl e since it vms postulated Beck Sca le 
measure s handwriting in a different way than i s accompli shed by publ ished 
sca l es at moment . 
TABLE 8 
HEANS AIIJD STANDARD DEVIATIONS ON AYRES HANDWRITING 
SCALE IN GRADES 4, 5 , AND 6 
(N = 100 per grade) 
The above tabl e s hmvs a slight increase in mean . The deviations are 
s~nilar in grades . The increase in means expected assuming instruction 
in hand1·.rriting is being given. Practice tends to make for over- all group 
i mprovement . So does maturational factor . The larger S .D. in grade 5 is 
no doubt due to chance factor- this partic1..1lar 5th g rade populati on being 
more varied than another 5th grade population. The means here show grade 
, l evel s af pupils tested . 
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1 Freeman Scal e1 
The Freeman Scal e >vas used as a compar ison with the Beck Scal e . 
One hundred papers per grade were anal yzed according to this scale in 
the follovring manner . 
The pupil s' papers were classified into seven groups, beginning 
v.Ji th Rank 1 at the top and extending to Ran_k 7 at the bottom. To Rahk 1 
l"i"ere assigned the papers which 'vere dist inct l y better t han Specimen 1 of 
1 the Measuring Scal e and given a mark of 95 . To Rank 2 "rere assign.ed the 
papers "rhich V.Jere most nearl y like Specimen 1 and given a mark of 90 . 
To Rank 3 were assigned the papers which 1vere between Specimen 1 and 2 
and given a mark of 85 . To Rank 4 the papers vlhich were most nearl y l ike 
Specimen 2 and given a mark of 80 . To Rank 5 were a s sign ed the papers 
1vhich -were between Specimens 2 and 3 and given a mark of 75 . To Rank 6 
1 v<ere assigned the papers "rhich l!J"ere most nearl y l ike Specimen 3 and 
1 given a mark of 70 . To Rank 7 t·lere assigned the papers "rhich VJ"ere dis-
tinctl y poorer than Specimen 3 and given a mark of 65 . All the papers 
were scored tvrice to reduce error and to insure more rel iabil ity. These 
scores vmre correl ated with the scores on the Beck Scal e . A copy of the 
Freeman HandvJTi ting l·1easuring Scal es for Grades 4, 5, and 6 is found in 
the Appendix. The results 1'iere as follmv-s : 
I 
II -------------------------------
1; 1 
Frank N. Freeman, Handwritin Neasurin Scale for Grade 4· Grade 5; 
Grade 6 ( Col umbus : Zaner- Bl oser Company, 1952 • 
TABLE 9 
PEARSON PRODUCT-:f\101-illNT COEFFICIENTS OF CORRELATION 
BETV·JEEN BECK SCALE AND FREEBAN SCALE IN I-IANDV'ffiiTING 
I N GRADES h, 5, AND €J 
(N = 100 per grade) 
Grade r S . E . 
r 
J+ • 906~:- + . 018 
5 • 903~:- f- . 01 9 
6 ~-815~:- + .023 
~:-si gnificant at . 001 per cent l evel. 
The above tabl e proves the val idity of the Beck Sca l e . The scal e 
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is measuring simi l ar behavioral trait- handvrriting--as the Freeman Scale . 
Hmv-ever, the Beck Sca l e is more anal ytical than either the Freeman or 
Ay-re s scal es . Thus, the scal e seems to accompl ish the end of evaluating 
hand•.,rriting in a more anal ytical fashion than other instru."'Ilents vr.ithout 
l osing val idity. 
Ayres vs . Freeman Scales 
The papers of the 300 cases (100) for each grade vre r e then used to 
find the rel ationship betv.reen the Ayres vs . Freeman scales on the sel ected 
population . 
The results are shmm in the hro foll ovring tabl es? 
II 
I 
II 
TABLE 10 
PEARSON PRODUCT- HO:tv.IENT COEFFICIENTS OF CORRFLATION 
BETI'lEEN AYRES VS . FREEMAN SCALES 
Grade 
4 
5 
6 
IN GRADES 4, 5, AND 6 
(N = 100 per grade) 
r 
. 923 
. 951 
. 921 
± . 015 
± . 010 
.t . 015 
All of the correlations are high f or the three grades tested. 
High positive relationship exists between Ayres and Freeman scales . 
V. Area Analysis of Findings: 
Analysis of errors made on the scale lv.ill be in the f ollovdng 
manner: 
1 . Errors in each grade . 
2. Errors between grades. 
3. Total errors--grades 4, 5, 6. 
4. Order of dif ficulty of letters . 
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TABLE ll 
BECK SCALE FREQUENCY AND PER CENT OF TOTAL ERRORS 
I N GRADES ~-, 5 , AND 6 
(N = 8000 possibl e errors ) 
Grade Total Errors Per Cent Error 
4 2312 28 . 9 
5 1938 
6 1853 23 .2 
Grade 4 
There 1·rere 2, 312 errors or 28 . 9 per cent of the total possible 
errors . Total possibl e errors equals 80 component s times 100 possibl e 
mistake s or B,OOO errors . 
It is significant to note that 100 students in grade 4 made only 
2,312 errors out of a possibl e 8 ,000 errors or 28 . 9 per cent . Since 
handwrit ing as a skill is not expected to be mastered 100 per cent by 
students at this l evel, if ever, it may be concluded that handwriting 
skill s in grades t ested by this study are at l east average or better 
than average for fourth grade pupils. 
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TABLJ!; 1 2 
ERROR FREQUENCY OF HANmffi.ITI NG CONPO:NENTS ON 
BECK SCALE I N Gl=tADE L~ SHOI'ITNG COHPOii!EJ.\J""TS 
AT 10 PER CEJIJT LEVEL 
(Component : N = 100) 
Handm·iti1l.g Frequency 
Component of Error 
Letter Host frequently missed: 
/-{/ ../7.;/ minus 3 parts 92 
~ ..i;, height ~ 82 
F -fV minus top l oop 79 
//l/ /ft_./ 1.meven points 73 
7 cJ- incorrectl y crossed 71 
7 c incorrectl y crossed 69 
68 /J?'7./ 0/z/" 1.meven points 
d d hei ght 73 66 
Least frequently missed : 
qu ~ made l i ke 3 
~ ending abruptly 3 
b l i ke f 3 
/YU l ike /J?'l../ 2 
/YrU l i ke ~ l 
ur printed l ike v.l l 
.A./ l i ke ....JZ..-.- 0 
-{J ending abruptl y 0 
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Per Cent of 
100 Pupils 
I-1aking Error 
highest 10% 
92 
82 
79 
73 
71 
69 
68 
66 
l owest 10% 
03 
03 
03 
02 
Ol 
Ol 
0 
0 
CHART 5 
ERROR FREQUENCY OF 80 1rffiiTING COHPONENTS 
ON BECK SCJU.E IN GRADE ~. 
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Letter Errors Frequency Let t er Errors Frequency 
l. ./t./minus 3 parts ../7../ 
2. ;:t; l e ss than 
2/3 height 
92 
82 
3 . ~ minus top l oop -;;a--- 79 
4 . /7LI uneven points 
5·6f- incorrectl y 
crossed 
6 . ~ incorrectl y 
(/T crossed 
7 ./J')1/ uneven points 
8 . ~ not 2/3 height 
9 . ~ top l ooped 
lO . ~minus .....n/stroke _N 
11....-U/ uneven points ~ 
1 2 . 7vrith middle l oop r 
13 .~ ending abruptl y 
14 .~ crossed incor- ~ 
rectly 
1 5 . CZ/ open at top 
1 6 . d l ike 
l 7 . t2/ like 
1 8' . ~unclosed 
1 9 • ..ur incorrect ending ...u:J 
73 
71 
69 
68 
66 
65 
64 
60 
59 
56 
54 
20 . ~incorrect crossing r/L-1 4l~ 
21. C2/ minus retraced o--
stroke 
22 .~minus top l oop ~ 
23 • r no COlllpOU.11d curve ~ 
21+.~ open l oop · k 
25 .-<v minus point ,rO--" 
26 . }"' minus l oop ~ 
27 . kenlarged l ov.rer -"'T0 
part 
28 . r incorrect l ower + 
l oop 
29 . ~minus top l oop 
30 "/ minus dot 
31.~ incorrect l oop 
32 . C/ not rounded 
33 . a- tmcl osed 
34. o- l i ke 
3 5. o- no ending l oop 0 
36 . -~ crooked back -£ 
37 . -<$/ not cl osed 
38 . C. no starting point c..-
38 
38 
37 
37 
37 
36 
35 
33 
32 
32 
31 
30 
30 
28 
27 
27 
25 
25 
CHART 5 ( concluded) 
Letter Errors Frequency 
39. ~minus bottom 
If l oop 
~.0. r 1.mcl osed 
41/ 
L1.l. r >vi t hout1 curve 
42 . ~ open top 
43 . -<Y 1:.r-Jinus top point r-:v 
44 . h not rounded N 
45 . _L not 3 / 4 height ,£ 
25 
24 
23 
23 
21 
20 
L1-6 . Ar minus compound ~ 20 
curve 
47 . d ending abruptly d 1 9 
48 . y minus l mver l oop r 1 9 
49 . "_£minus top l oop ~ 1 9 
50 ·/ minus l mver l oop /-- 1 9 
51. ;t" incorrect crossing _;(:- 1 8 
52.; with l a r ge 
53. £ vli th loop 
l oop -6-
£ 
54 • ....v-- minus final up- /V 
stroke 
1 8 
1 7 
1 7 
55 -~missing contact ~ 1 6 
point 
56 ./]V" tmcros sed 1 5 
57 . ~ crooked back ----rf2 13 
58 . -/- minus top l oop ~ 1 2 
59 • ....w- incorrect ending _.,u/ 1 0 
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Letter Errors Frequency 
60 ./Yl./ ending abruptl y ---"1 
61. '2./ l ike 
' 62 • ....-(./ w-l thout dot 
' 63.~ not crossed on ~ l ine 
611- . ~ no final up- A 
stroke 
65 . Cl./ ending abruptl y q 
66.~ incorrect l oop 
67 . ~ short l oop 
68 . r not 2/ 3 space 
tall 
69 • ..-R/ uno pen 
70 . ~ unrounded bottom ...-L.I 
?l.k u.nopen 
72 . r minus loop 
73 .,/Yl/ tmrotmded 
?L, . c..--- ending abruptl y ~ 
75.~ minus top l oop ~ 
76 ./?'l/like 
??.~like 
79 . P open ..-e.-
80 . _t ending abruptly --f' 
10 
9 
9 
7 
7 
6 
6 
6 
5 
5 
5 
3 
3 
3 
2 
l 
1 
0 
0 
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Grade 5 
There vrere 1 ,938 errors in grade 5 out of 8,000 possibl e errors or 
24. 2 per cent of error . 
Letter 
~ 
r 
~ 
!; 
__.~!../ 
L 
~ 
__...e_ 
~ 
~ 
~ 
__.-0 
~ 
~ 
TABLE 13 
ERROR FREQUENCY OF HANDWRITI NG CQl\'IPOii!ENTS ON 
BECK SCALE IN GRADE 5 SHOV'JING COI11PONENTS 
AT 10 PER CENT LEVEL 
(Component : N = 100) 
Hand1rJTi ting Frequency 
Component of Error 
Host freguentl~i missed : 
minus 3 parts /(_/ 95 
incorrectly crossed ?I 72 
incorrectl y crossed (/ 68 
minus ..-n./ stroke --/[/ 62 
l ess than 2/3 tall fY 59 
l ess than 2/ 3 tall _;C. 55 
ending abruptl y 
-f 53 
open l i ke e-e 50 
Least freguent l ;y: missed: 
unrounded vv 3 
unopen __,...{_/ 2 
1.mrounded ~ 2 
l i ke ~ 2 
l ike ~ 1 
l ike ___e- 1 
ending abruptl y ~ 1 
uno pen--like -? 1 
Per Cent of 
100 Pupil s 
Hakin~ Error 
highest 10% 
95 
72 
68 
62 
59 
55 
53 
50 
l owest 10% 
03 
02 
02 
02 
01 
01 
01 
01 
CHART 6 
ERROR FREQUENCY OF 80 \'ffi.ITHJG COHPONENTS 
ON BECK SCALE I N GRADE 5 
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Letter Errors Frequency Letter Errors Frequency 
1. A/ minus .a parts 
2 . /fb incorrectl y 
/ crossed 
3 -~ incorrectl y 
crossed 
4 . h minus ;'?'l./stroke ~ 
5 • .4<::Vless than 2/ 3 ~ ~ tall 
6 . ;;C l ess than 2/ 3 /(; 
tall 
7 . _,t; ending abruptly J 
8 . d l ike c..-L 
9 . ~ en~arged l m·Ter ~ 
part 
10 . r minus l oop 
11. Cl/ open at 
12. _/not 3/4 
tall 
top 
space 
13 • .;t;" crossed in cor- ~ 
rect,l y 
ll, .• ....-nr uneven points ~ 
1 5 . d not 2/ 3 height d. 
1 6 . d., top looped £. 
l7 . ~uneven points ~ 
1 8 .~ no final swing ..A..</ 
95 
72 
68 
62 
59 
55 
53 
50 
49 
45 
45 
43 
1,.2 
42 
1 9 . ;l" >vith r:.rliddl e l oop r 42 
20 . r crooked back r L:J_ 
21. ~ open center ~ 33 
22. C.... no starting point c._....- 32 
23 • .4/ incompl ete 
stroke 
24.~minus top 
up- 31 
l oop 31 
25 . ~ incorrect crossing ~ 31 
26 . rna compound curve ~ 29 
27. ~ no final stroke /V 29 
28 . r_ open top Y 29 
. 
29 -~ ntinus dot ~ 28 
30 . '2/ minus retraced 
stroke 
31. ? minus l oop 
32 . k not rounded 
27 
26 
33 • ...-U/ m1rounded bottom -4..L. 
25 
25 
3L.,. . ~ lmcl osed 23 
3 5. _.4/ not cl osed 23 
36.~ incorrect crossing __.,C. 22 
3 7 • .AA./ lmeven points ~ 21 
38.?" uncl osed r2l 
CHART 6 ( concl uded ) 
Letter Errors Frequency 
39 . ~crooked back --;:;-t; 
hO . /- minus l ovler l oop -/-
20 
1 9 
18 41. cr- mj_nus encLi_ng l oop 0 
42 . r minus l m•rer l oop 
43 . k no final up-
stroke 
44 . k crooked back 
45 . -/' no contact point 
46 . c? ending abruptl y 
47-runcl osed 
48. ~ incorrect l oop 
Le9 • ~minus top point 
50. Q/ minus uncurved 
stroke 
51. _.-U minus dot 
52. /I.J'"' minus compo:Jimd 
curve 
53 . Q.... not rounded 
5 L~ ·r minus l oop 
55 . ~ T!J.inus top l oop 
56.cr- l i ke 
57 .~ 1·rithout .r?'Vcurve 
' 58 .~ not crossed on 
r7 l ine 
59.~ ending abruptl y 
1 8 
1 8 
1 8 
1 6 
~16 
r 1 6 
o- l L:. 
l h 
l /+ 
13 
13 
1 2 
11 
/.-/ 11 
ff 11 
10 
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Letter Errors Frequency 
60 . ~minus top l oop -£-
61. ~nri s sing contact ~ 
point 
62 . /?'!/ ending abruptl y ...---yl_ 
63 . £minus top l oop ~ 
64. c....- incompl ete ending (' 
65.~not 2/ 3 space ~ 
tall 
66 . /?!: l ooped __;t:: 
67 . r incorrect l oop 
68. ~ nrinus t op l oop 
69 . r unjoined a t 
l ine 
?O.~incorre ct ending 
71. /)1 uncrossed 
72. a./ l ike 
73 . ~m1.rotmded 
7 4. _.fL.. unopen 
7 5 . /)1/ m1.rounded 
77 . /Yl/ l i ke 
78 • .P' open 
79 . ~ending abruptl y 
80 . ~ tmopen 
cr 
w 
9 
9 
9 
8 
8 
8 
7 
7 
7 
3 
3 
2 
2 
2 
l 
l 
1 
l 
99 
Grade 6 
In grade 6 there were l,B53 errors made out of a possible B,OOO or 
23.2 pel!." cent. 
TABLE 14 
ERROR FREQUENCY OF HANDWRITING COMPONENTS ON 
BECK SCALE IN GRADE 6 SHOWING COMPONENTS 
AT 10 PER CENT LEVEL 
(Component: N = 100) 
Handwriting Frequency 
Component of Error 
Letter Most freguentli missed: 
./v /"(/ minus 3 parts B5 
1 (/ incorrectly crossed 72 :;C less than 2/3 tall 63 
t 0 incorrectly crossed 59 
(1- r with middle loop 57 
~ ~ less than 2/3 tall 51 1_ 2/3 height 51 
4 _,e minus /]'L/ stroke 50 
Per Cent 
of 100 Pupils 
Making Error 
highest 10~ 
B5 
72 
63 
59 
57 
51 
51 
50 
Least frequently missed: lowest 10% 
Q./ like tJ- 3 03 
...fL., uno pen -t/ 2 02 
k minus final upstroke ~ 2 02 
-? minus cross /'~..../ 2 02 
/}'f./ unrounded ~ 1 01 
-'?'(./ like ...-wV 0 0 
-v like ..12.- 0 0 
-m./ like ~ 0 0 
CHART 7 
ERROR FP.EQUENCY OF 80 liJRITING COMPONENTS 
ON BECK SCALE IN GRADE 6 
Letter Enrors Frequency 
1.---k/ minus 3 parts 
2 . ~ incorrectl y 
(/ crossed 
3 . ;{: l ess than 2/3 
tall 
incorrectly 
crossed 
5 • r I'Ji th middl e l oop 
6 . ~less than 2/3 
/- tall 
7. d not 2/3 height ,;;(., 
8 . kminus At/stroke L 
9.d l ike d 
10. /71./ 1.meven points 
ll. d top l ooped 
l2./?:?t/1.meven points ~ 
13 . r no compound curve ~ 
14. yminus lower l oop / 
1 5 . /t" crossed incor- .£ 
rectl y 
1 6 • .A.V 1.meven points ~ 
17 .-L/ ending abruptl y --1 
85 
72 
63 
59 
57 
51 
51 
50 
49 
49 
44 
42 
38 
37 
36 
35 
18.-runcl osed ~ 35 
Letter Errors 
1 9 . ')V incorrectly 
crossed 
20.~ minus uncurbed 
stroke 
21 • .4/ not closed 
22 . r incorrect loop 
23 . Q...l open at top 
2Ll- • ..It minus top loop 
25. k enlarged l moTer 
26 . r minus bot tom l oop 
27.~minus l ower l oop 
28. o- unclos ed 
29 . k not closed 
30 . ~incorrect ending 
31. a/ minus retraced 
stroke 
32 . ~minus top l oop 
33 . r minus dot 
34. _.4/ minus top point 
35 . ?_ unclosed 
36 . :,t' not 3/ J.,.. tall 
37 •7 minus /?1/ curve 
100 
Frequency 
34 
33 
__.4-/ 31 
r 30 
~ 29 
L 29 
~ 28 
r 27 
~ 27 
27 
--4..--- 26 
~ 26 
o- 25 
.4f/ 25 
~ 25 
~ 23 
r 22 
~ 21 
y 21 
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CHART 7 (concluded) 
Letter Errors Frequency Letter Errors Frequency 
38.~ crooked back ~ 
39 . ci ending abruptl y d 
~-0 . Q_ no starting point c._... 
21 
20 
20 
LJ. . ~lmver part small ~ 20 
42 . ~not rounded ~ 1 9 
~J . ~minus l ovrer loop 7 1 9 
44 -r crooked back r 
45 . k crooked back --# 
1 9 
1 9 
46 . o- minus ending l oop 1 8 
47.? 1.mclosed 
48 . f no contact point 
49 . -/ roinus top l oop 
50 . C.... not rounded 
51.~ missinb contact 
point 
~18 
-zf- 17 
-/' 17 
(' 1 6 
~16 
52 .,;(;" incorrect crossing ~ 1 5 
53 . /V" minus final up-
stroke 
54.~ open center 
1 5 
1 5 
55.~ incorrect crossing ~ 13 
56.~ incorr ect crossing~ ll 
57 . _/Yl/ ending abruptl y 
58 . /lJ"" minus compound 
curve 
59 . L minus l m·rer l oop 
11 
1 0 
/9 
60. _£minus top l oop ~ 
~ 61 • ..-ur un:roundecit bottom 
62 • ..-V minus dot 
63 . c:r- l ike 
64 • ..-ur minus points 
65 • .£ ending abruptl y 
66 . _;t;' l ooped 
67 . C/ incompl ete ending 
68.~ incorrect l oop 
69.:t minus top loop 
70 . __j_ uno pen 
71. CU ending abruptl y 
72 . viAl"' unrounded 
73 . C:V l ike 
7 4 . _,€/ uno pen 
75-~ minus final up-
stroke 
76 . ~minus cross 
77 . /J1/ unrounded 
78 . aVlike 
79 . A/ open 
80.~like 
(' 
'Boston Uni vers1_ty 
School o~ Educ~tlon 
Library 
8 
8 
8 
8 
8 
7 
6 
5 
4 
4 
4 
4 
3 
3 
2 
2 
2 
1 
0 
0 
0 
TABLE 15 
l11QST COlmON EHRORS I N GRADES h, 5, 6 
( Standard = 50 errors or more 
on vvri ting components ) 
Grade ~-
Component 
1. ~ ./Z/ minus 3 
parts 
2.~ ~;C height 
3 . ~ tfY minus top f l oop 
4 • ./11/ /)v uneven 
points 
~ incorrectly 
~ crossed 
~ incorrectl y V crossed 
7. /J'}1/ /hv 1.meven 
points 
height 
top l ooped 
Grade 5 
f Component 
92 ./t/ minus 3 
parts 
82 
79 
~ incorrect l y L 
"' crossed 
~incorrectly ~ -cros sed 
73 k minus 
/lflstroke 
71 ~ l ess than 
.?_3 tall 
69 J5 ;t; height 
68 --(' ending 
abruptiy 
66 l i k e 
10. ~ h roinus .--v 64 
stroke 
11 • .-W _Au uneven 
points 
vJith roiddl e 
l oop 
ending 
abruptl y 
M .• ;i;" 7 crossed 
incorrectl y 
60 
59 
56 
5h 
Grade 6 
f Component 
95 ./V mi nus 3 
parts 
72 ~ incorrectl y crossed 
68 %fhei ght 
62 ~ incorrect l y 
crossed 
59 r middle l oop 
55 ~ l ess than J:3 
tall 
53 .$'~ height 
50 ~ minus 
..-?V stroke 
102 
f 
85 
72 
63 
59 
57 
51 
51 
50 
Concl usions 
1. Grade 4 had 14 components 1·rith 50 errors or more . 
Grade 5 had 8 components with 50 errors or more . 
Grade 6 had 8 components with 50 errors or more . 
2. Grade 4 had therefore 6 more components v.d_ th 50 e r rors or more 
than did grades 5 and 6. 
3 . "r" is formed incorrectly most frequentl y in all grades . 
TABLE 1 6 
APPEARANCE AND RANK ORDER FREQUFJJCY 
( Components -vdth 50 errors or more 
in all grades ) 
Grade 4 Grade 5 Grade 6 
Components (rank order in grade ) 
-V ./7,./ 
_,;;C ~~ 
~ ~ 
.../J'1.../ ~ 
!; f 
~ ~
~ !5£ 
~ 
--b 
A.A./ ~ 
~ r ~ 
..-e 
_;;;t; 
_;z:-
d a: ~ l ike 
l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
lL~ 
l 
6 
5 
3 
2 
4 
7 
l 
3 
6 
4 
2 
7 
8 
5 
103 
104 
The pupil s' 11vriting was analyzed by the Ayres Scale as compared to 
the Beck Scale and by the Freeman Scale as compared to the Beck Scale. 
All tests 11vere re- scored. The advantages of re- scoring are: 
1. To reduce errors of correction. 
2. To check reliabil ity of the scale . Not only vm.s formation of 
l etters analyzed but vJriting characteristics 1-rere analyzed on the pupils' 
papers a l so. 
The five vJriting characteristics analyzed were : size, spacing, 
s l ant, alignment, and l ine quality. They ,,rere anal yzed as follovm : 
Size 
Uniformity of size 1vas considered best. Size was studied and com-
pared to the grade l evel being scored . If the Ihetters covered one third 
of the space beb·.reen lines, they 1.vere considered good . If the letters 
covered more or l ess than one half of the space, they were graded as 
large or small and ':;·marked accordingl y . The size 1.vas compared to the 
graded samples in the Zane r-Bloser \tvri ting Book for the grade l evel being 
checked. The writing book :Used in the Zaner- Bloser System is f01.md in 
the Appendix of this study. 
Spacing 
Good spacing shOllld be even .... - t 'he -.vidth of a small l etter between 
the l ett ers . 
Spacing was scored by dra1.ving horizontal lines betvreen letters of 
"rords or betHeen 1·rords themsel ves . If the horizontal l ines between l et-
ters were even in l ength, the spacing was graded as good or excellent. 
If the lines varied in l ength, the spacing was graded as good or 
105 
excellent . If the l ines varied in l ength, the spacing v;as graded as 
poor or 1-msati sfactory. Good spacing should be even and about the 1>'Iidth 
of a smal l l etter·betHeen the l etters . 
Slant 
SJ,ant of writing 1r.ras tested by dravling s l anting l ines through the 
l etters and marking all the l etters which were off sl ant . I f the sl ant 
l ines vvere consi stent the sl ant v,ras graded accordingl y . If, hm,rever, the 
sl ant appeared changeabl e, it was graded as such . 
Align.ment 
Are the letters in l ine? Using a r uler a base l ine was drawn 
touching as nmny of the l etters as possibl e . Also a line was drawn 
a l ong the tops of the small l etters . The l etters above or bel mv these 
l ines were marked . 
Line Quality 
A letter finder 1'1fas used to test the l ine qual ity. The hol e of the 
finder was pl aced over each l etter in turn and all l etters which 1.vere 
i llegibl e due to the quality of l ine >vere marked . 
Are l ines too thick, too l i ght, too jerlw? 
A copy of the l etter finder is found in t he Appendi x . 
Marks were assigned to all characteristics as : E, G, F, P, U. 
Ex = Excellent 
G = C--ood 
F 
p 
= 
= 
Fair 
Poor 
u = Unsatisfactory 
These are the marks util ized in the vvriter' s school system for 
marking . 
A compl ete set of pupil s' vmrk at each grade l evel for this study 
>rill be found in the Appendix. 
#=- --
TABLE 17 
FREQUENCY ANALYSIS OF i'l.RITTIIjG CHARACTERISTICS IN PEN 
AND I NK BY GRADES- - BECK SCALE 
Grade 4 Grade 5 Grade 6 
Characteristics Ptating Rating 'Bating 
Ex G F p u Ex G F p u E.,"'[ G F 
Size 3 3LI. 36 27 0 2 33 44 18 3 11 32 35 
Spacing 2 33 39 20 5 2 27 38 26 7 7 35 41 
Slant 2 23 28 39 7 2 16 ~l 32 9 5 31 38 
Alignment 2 13 hl 38 7 2 16 39 24 19 3 20 42 
Line QL.Bl ity 4 23 38 34 2 0 27 35 33 5 6 34 39 
Total 
106 
p u 
15 7 
14 3 
22 4 
27 8 
20 1 
Characteristics 13 128 177 161 21 8 130 186 133 43 32 il.5 5 192 98 23 
5 x 300 = 1500 Ratings 
Ex - Excellent 
G - Good 
F - Fair 
P - Poor 
U = Unsatisfactory 
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Grade Norms for Grades ~- , 5, and 6 
All gr ade norms on the Beck Scal e 'tTere found by using t he Otis 
l 
Normal Percentil e Charts. 
Scaled Score 
72 
71 
70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
Percentil e Norms for Beck Scal e--Grade 4 
N = 100 
Percentile Rar1k Scaled Score Percentil e 
99 . 9 57 57 . 0 
99 .0 56 53 . 0 
97 . 0 55 49 . 0 
93 . 5 54 42 . 0 
92. 0 53 3L, .• o 
90.0 52 28.0 
88 . 0 51 21.0 
86. 0 50 16. 0 
83. 0 49 12. 0 
81.0 L!B 8. 5 
77 . 5 47 6. 0 
73 . 0 46 h.O 
70. 0 -~.s 2. L, 
65 .0 LJ4 . 9 
61.0 43 .2 
Rank 
112 
These norms are more descriptive than val id for use in interpretation 1 
of scores for future testing. 
Scaled Score 
72 
71 
70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
l Arthur 
Percentil e Norms for Beck Scal e- - Grade 5 
N = 100 
Percentil e RarJ-c Scaled Score Percentile Rank 
99 . 9 58 35 .0 
99 . 2 57 31.0 97 . ~. 56 27.0 
94. 0 55 22 . 0 91.0 5Lo,. 17. 0 88 . 0 53 11.0 83. 0 52 7. 0 
79.0 51 5.1 
74. 0 50 4-5 66 . 0 49 3. 5 59 . 0 48 2.0 52.0 47 . 6 45 . 0 Lo,.6 .2 
40 .0 
S. otis , Normal Percentil e Chart (Ne-vr York : Worl d Book Co. ,1938). 
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Percentil e Norms for Beck Scal e- Grade 6 
N = 100 
Scaled Score Percentil e Rank Scal ed Score Percentil e Ran..l( 
75 99. 9 60 40 . 0 
74 99 . 6 59 35 . 0 
73 99 .3 58 32. 0 
72 98.4 57 26 . 0 
71 97 . 0 56 23 . 0 
70 93.5 55 19. 0 
69 88 . 5 54 15.0 
68 85 .0 53 12. 5 
67 82. 0 52 10.0 
66 76. 0 51 8. 0 
65 70 .0 50 5. 5 
64 65.0 49 4. 0 
63 59.0 48 2.0 
62 52 . 0 L,? .6 
61 46.0 46 . 2 
Status Studies 
The question of 1'fhether or not boys have more difficulty than girl s 
vlith handvJriting vras investigated by computing the significance of the 
difference between the means of boys and gir l s on the scal e . 
Sex Differences 
The fol lovring sex differences \lrere noted from the stratified random 
srunpl ing in 1·ihich hal f of the cases were boys ; the other hal f vlfere girl s 
in each grade . 
--
-- -
TABLE 18 
DIFFERENCES IN HANDVJRITING ON BECK SCALE BETif.EEN 
BOYS M~D GIRLS I N GRADES 4, 5, AND 6 
Se:x: 
Boys 
Girls 
Boys 
Girls 
Boys 
Gi rls 
(300 cases, 150 gir1s--150 boys) 
Mean S.D. 
(by -ewrors) 
Grade 4 
24 . 20 6 . 66 
22 . 58 ? . 46 
Diff . = 1.62 0 diff. = 1.42 
Grade 5 
20 . 38 5-94 
18. 62 5. 70 
Diff. = 1.?6 d diff . = 1.17 
Grade 6 
20 . 58 6 . 26 
16. 68 6 .04 
Diff . = 3 . 90 ~ diff. = 1.24 
± . 95 
± 1.06 
C. R. = 1.14 
± . 85 
± . 81 
C. R. = 1.50 
+ . 89 
+ . 86 
~PI'his ratio is significant at the . 001 per cent l evel in 
0 rade 6. In grades 4 and 5 the difference vlas not signifi-
cant . 
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Total difference in means : 
Grade 4 - 1.62 Difference in favor of girls C. R. = 1 .14 
Grade 5 = 1 . ?6 Difference in favor of girls C. R. = 1 . 50 
Grade 6 = 3 . 90 Difference in favor of girls C. R. = 3 .14 
Suggested factors accounting f or di fferences in boys and girls : 
1. Lack of perfect reliability of instrument . 
2. Lack of perfect reliability of scoring , t o wit : 
Grade 6 has l owest reliability coefficient because scoring 
began with grade 6. 
3. Sampling of boys and girls randomly from parent population. 
4. Physiol ogical and psychol ogical difference in boys and girls 
at these stages of development . 
The only grade where sex differences occurred in significant manner 
was in grade 6 with the difference in favor of the girls . 
In grade 6 this critical ratio i s significant at the 1 per cent 
level . Therefore , the difference of 3 .90 between boys and girls is due 
t o chance less than one time in 100. The difference is significant and 
factors other than chance account f or this existing difference . Signifi-
cance is based on N- 1 or 49 degrees of freedom. Because boys 
lwere randomly selected from the same study population , we are 
I 
and girls 
justified 
i n using critical ratio. 
In grade 5 the C. R. = 1 . 50 was not significant at 5 per cent level . 
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Significant only at 13 .36 per cent level . Therefore , by usual statistical 
test the difference between means in grade 5 is not significant , but 
rather t oo nmny times susceptibl e t o chance differences . 
I 
I 
I 
II 
I 
I 
I 
II 
I 
II 
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Intelligence Differences 
The anchor instrument in establ ishing norms and used in bivariate 
distributions in all status studies is the Beck Scal e in pen and ink . 
The correlation was found bebveen intelligence and handvr.ci ting . 
The correlation between the Beck Hand1~~iting Scal e and intelligence 
was found by using the Beck .Scal e as the anchor instrument and the 
1 '. Kuhl mann-Anderson Hental Age Scores on the population used in the study 
for each grade separatel y . The tabl e bel mv shmvs the correl ations for 
each grade : 
TABLE 19 
PEARSON PRODUCT- MOJifENT COEFFICI ENTS OF CORRELATION 
BETIVEEN KUHll'lANN- ANDERSON I . Q. ' S AND BECK SCALE 
FOR GRADES 4 , 5, AND 6 
(N = 300 cases ) 
Grade r S.E. 
r 
4 .125 ± . 098 
5 . 149 + . 098 
/ 
.257-:<-
. 093 0 ± 
~<-Significant at 2 per cent l evel. 
Little rel ationship exists betv.reen handvlriting on Beck Scal e and 
H. A. on Kuhl mann- Anderson . The correl ations in grades 4 and 5 are not 
statisticall y significant at critical l evel. The correl ation in grade 6 
is statistically significant at the 2 per cent l evel but of l ittl e 
significance from a .practical predicative viev~oint . These findings 
lKuhlmann- Anderson , op. cit. 
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agree ~~th other investigations and rrmy be interpreted as validity 
evidence from the negative approach; i. e . , Beck Scale is measuring some-
Uring other than intelligence. There seems to be l ittl e correlation be-
t1.,reen intelligence and handwriting a s found by this study. 
TABLE 20 
l"'EA.}JS AND STANDARD DEVIATIONS OF KUHLHANN- ANDERSON 
I.Q.'S FOR GRADES 4, 5, AND 6 
Grade Nean 
(months ) 
4 105 .22 
5 103. 66 
104 .38 
(N = 100 cases per grade) 
S.E. S.D. 
M 
+ . 91 9. 08 
+ 1.03 10. 28 
± 1.12 11.12 
S. E. 
S. D. 
± . 64 
± . 73 
± . 79 
The srunpling popul ation is normal in terms of intelligence f or 
gener al school populations . The differences between the grades is not 
significant. 
vlri ting Rate VS ~ ~Vri ting Error 
The anchor i nstrument , the Beck Scale, was correlated ~dth •ITiting 
r ate scores . The se t-vro variables ~rere used. The v-nniter constructed a 
speed test called "Writing Speed Test." The -vrriter built this speed 
test described under plan of study . The pupil' s score on that test in 
l egibl e l etters per minute was utilized in the correlation between 
1-vriting rate and w-.ci ting errors . The correlations were 1·rorked out for 
each grade using the tvm variables-vr.citing rate and vrriting error . 
The results found are as follows : 
TABLE 21 
PEARSON PRODUCT- MOHENT COEFFICIENTS OF CORRELATION'~­
BETIVEEN WRITING RATE AND BECK SCALE 
I N GRADES 4, 5, AND 6 
(N = 100 cases per grade) 
Grade r S. E. r 
4 .079 + .099 
5 .056 + .099 
/ 
.150 + .098 b 
{~Linear scores-positive correlations. 
The above correlations are not significru1t . There seems to be 
ll8 
little rel ationship betvv-een writing rate and handwriting performance as 
fo1md in this study. 
Grade 
4 
5 
/ 
0 
*Linear 
TABLE 22 
,'} 
BEANS AND STANDARD DEVIATIONS ON lJRITING RATE 
.AND BECK SCALE IN GRADES 4, 5 , AND 6 
(Number l etters per minute ) 
(N = 100 cases per grade) 
Jvlean S. E . N S.D . 
47 . 88 ± 1.03 10.35 
47- 94 ± 1.21 12.12 
59 . 86 ± 1.25 12. 48 
scores--positive correlations . 
S. E.S . D. 
± -73 
± . 86 
± . 88 
The mean m.unber of letters >v.citten per minute in ink on the Beck 
Speed Test vras approxiillatel y the san.1e in grade s 4 and 5 vri.th a gain in 
grade 6 to 59 . 86 or tv.relve l etters per minute. There -vms little gain 
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betv.reen grades 4 and 5 . Grade 4 had a mean of 4 7 . 88 l etters per minute ; 
grade 5 one of 47 . 94 l etters per minute ; and grade 6 one of 59 . 86 l etters 
per minut e . This test v.ras 1-~rritten in s chool pen and ink . Since fom1tain 
pens are not used in our system, some t ime v1as conswned for pen dipping 
in ink . 
lvriting vs. Spelling Rel ationship 
The correlation bet1"leen the bro variable s, "l."lritten -error and spell-
ing, v-Ias fmmd. The spelling l evel Has fmmd by administering the 
Durrell-S~ulivan1 Reading Achievement Test for Grades 3- 6, Form A. The 
spelling vmrds for grades 4, 5, and 6 were used. The n1.llllber of correct 
1'rords v.ras transformed into spelling grade equival ent scores. These 
scores were correl ated "With v.rri ting errors on the Beck Scale anchor 
instrillllent. The spell ing test consisting of hventy words v<as full y 
cil.escribed previousl y in this study. 
The follovring results 1•rere obtained: 
TABLE 23 
PEARSON PRODUCT- Hm-1ENT COEFFICIE:NTS OF CORRELATIOGf-H~ 
BETvlliEN DURRELL-Su~LIVAN SPELLING TEST AND BECK 
SCALE IN GHADES 4, 5, AND 6 
(N = 100 per grade) 
Grade r 
4 .082 
5 .095 
6 . 210-~~ 
~~Significant at 5 per cent l evel. 
~~Linear scores--positive correlati ons. 
-----------------------
1 Durrell and Sullivan, on. cit. 
S . E. r 
± .099 
± .099 
± .096 
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There seems to be l ittl e l~elationship between handiiTi ting and 
spelling as foLmd by this study in grades 4 and 5. There is some sl i ght 
rel ationship at the grade 6 level;yet only statistically significant at 
the 5 per cent level. 
Grade 
4 
5 
6 
TABLE 24 
l·1EANS AND STANDARD DEVIATIONS OF DURRELL-SUIJ.,IVAN 
SPELLING TEST IN GRADES 4, 5, AND 6 
(Spelling shovm in grade equivalents) 
(N = 100 per grade) 
1-1ean S.E. S.D. 
M 
4.9 + .06 . 62 
5. 7 + . 09 . 86 
6. 5 j: .12 1.15 
S.E.S.D. 
+ .04 
+ . 06 
± . 08 
Spell ing means are shown in grade equival ent s. The pupils seemed 
to be up to or nearl y up to grade equival ents in spelling. Grade 4 did 
-vmrk up to grade l exer .with a score of 4. 9. Grade 5 was nearly up to 
l evel 1-ri th a score of 5. 7. Grade 6 was about three months behind grade 
l evel. In spelling as in other subject matter and skills, achievement 
increasingl y varies as the grade increases, due to a number of pro-
motional factors. It is not surprising to find greater variance in 
grade 6. There i s a steady rise in S.D. 
.-
Pen Writing vs. Penci l Writing 
The story "Cm-vboys" >-.ras adn1inistered to the pupils in pencil. It 
was equal in viTi ting vocabulary and l etter combinations to the story 
v.rritten in iruc. This paper was written to determine whether any real 
difference exist s on the Beck Sca l e betvJeen pen or pencil >vriting . The 
follmring table shm·Js the relationship bet1"leen performance in pen and 
performance in ink . The scor e in ink on Test #1 >vas one variabl e, the 
score in pencil on Test #2 1·Jas the other variabl e . 
TABLE 25 
PEARSON PRODUCT- NOliJEl'JT COEFFICIENTS OF CORRELATION 
BETWEEN BECK SCALE I N PEN AND PENCIL I N GRADES 
L1., 5, AND 6 
{N = 100 per grade) 
Grade r rf r 
4 • 98-l:- + . 004 
5 • 95~~ + . 008 
6 • 95'~ + . 008 
'*-Significant at . 001 per cent l evel. 
The coefficients are high and allov-r the conclusion of negl igibl e 
diffe r ence in handv..rri t ing , ,ri_ th pen or pencil in a given eA.'J)erimental 
situation . 
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TABLE 26 
r.mANS AND STANDARD DEVIATIONS OF BECK SCALE 
IN PENCIL FOR GRADES 4, 5, AND 6 
(N = 100 per grade) 
Grade Hean-Errors S.E.M S.D. S. E. S.D • 
4 23 . 25 ± • 68 6.81 .. .48 
5 19.53 ± .60 6. 09 ± . 43 
6 18.60 ± .66 6. 63 ± ·47 
This table shmvs the relationship betw·een performance in pen and 
ink and the performance in pencil. As expected grade 4 made the most 
errors. The difference in the means between grades 4 and 5 was 3.72 
whereas the difference in the means between grades 5 and 6 was . 93. 
Grade 4 gained .12 in mean errors in pencil over pen. 
23.13 mean errors in ink 
Grade 4 made .12 more in :r2encil 
23 . 25 mean errors in pencil 
19.74 mean errors in ink 
Grade 5 made .21 more in ink 
19. 53 mean errors in pencil 
18. 78 mean errors in ink 
Grade 6 made .18 more in ink 
18. 60 mean errors in pencil 
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This study has attempted not only to buil d a usabl e scal e for 
diagnosing hand.,ri'iting in the intermediate grades but it has attempted 
to indicate the reliabil ity of this manual when used by intermediate 
teachers and chil dren. 
The sensitivity of any test as a measuring instrument depends 
upon the ascending order of means between grades . Every test should 
serve to distinguish relative positions of groups a s regards the trait 
l·vhich is measured . 
Basic statistics for the eval uation of this scal e vJ"e re presented . 
The foll ovring facts are apparent : 
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1. Final mean scores and standard deviations for each grade shmved 
ascending order of gains 1-Jere made bet1,reen consecutive g rade l evel s of 
L,, 5, and 6. 
2. All correl ations I·Jere high shovring that the instrument is measur-
ing vThat it is supposed to measure--hand~v.citing . High positive relation-
ship e~dsts betNeen the Beck Scale and the Ay-.ces and Freeman Scal e s. 
3 . Data bearing upon val idity shovJ"ed high coefficients of rel iability. 
Grade 4 . 968 ± . 006 
Grade 5 
Grade 6 
. 957 ± .008 
. 911 + .017 
4. The main faul ts of those taking part in the hand.,rriting study 
>·rere poor l etter formation and changing slant . 
It is reasonabl e to ass1.me that the results reported in the anal ysi s 
of data are generally representative of those than might be obtained on 
any population in grades 4, 5, and 6. 
CHAPTER VII 
SUMMARY AND CONCLUSIONS 
The purpose of this study was the construction and validation of 
a handwriting scale for grades 4, 5, and 6. The essential basis of 
the Analytical Handwriting Scale is the identification in the manual 
of the 26 lower case letters making it easier for scorers to observe 
common errors in handwriting. It is of value for the following 
reasons: 
1. This scale points at the source ofl error by locating specific 
difficulties; it is analytical. 
2. It analyzes specific errors of pupils in lower case letters 
·and in the writing characteristics of size, slant, spacing, slignment, 
and line quality. 
3. It provides an objective, reliable measure of handwriting 
progress. 
4. It is hoped that it will facilitate the work of detecting 
errors and improving handwriting. 
5. It increases the reliability of measurements of handwriting 
through standardizing methods of scoring writing samples. 
6. It provides an order of letter difficulty chart for grades 4, 
5, and 6. 
7. It compares the handwriting of boys vs. girls in grades 4, 5, 
and 6. 
8. It establishes norms for the grades tested--4, 5, 6. 
1 
This analytical scale was based on the Penwarden-Dowling thesis. 
This study seemed most promising because of the high reliability be-
tween the two scorers who built the chart. This diagnostic chart was 
based upon detecting the most common errors in the 26 lower case let-
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ters of the alphabet that would directly affect legibility. This chart 
was used to analyze the handwriting of one hundred pupils in grades 6, 
8, and 10. Each of the two scorers marked the pupils' handwriting 
papers independently. 
An account of the objectives, planning, construction, develop-
ment, and results of the Analytical Handwriting Scale has been given 
in the preceding portion of this study. The project included: 
1. Justification of the need for this handwriting scale. 
2. Review of research pertinent to this study. 
3. Development of the Beck Hand>ITiting Scale. 
4. Determination of pupils' performance on the Beck Scale. 
5. Development of procedures for evaluating students' performance 
on the scale. 
6. Determination of the value of the scale in relation to other 
established factors. 
7• Determination of the relationships of handwriting to 
lEdna C. Penwarden and Ellen P. Dowling, "Persistence of Errors 
in Handwriting in Grades Six, Eight and Ten" (unpublished Master's 
thesis, Boston University School of Education, Boston, 1948). 
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intelligence, sex, writing rate, spelling, and pen and ink writing vs . 
pencil writing . 
The f ollowing conclusions are presented on the basis of the data 
which have been obtained: 
I. Population Data 
The mean mental age was higher for the total population than the 
mean chronological age. A difference of six months was found between 
M. A.' s and C. A. 's in grade 4; of four months in grade 5; of five 
and a half months in grade 6. Grade 4 had a mean M. A. score of 
125.16 months and a c. A. score of 119.1S months. Grade 5 made a 
mean M. A. score of 133.9S and a C. A. score of 129.57 months. In 
grade 6 the mean M. A. score was 146.90 while the c. A. score was 
141.12 months. 
II~ The Reliability of Scoring of the Scale 
The correlation coefficients obtained by two scorers doing 
independent scoring of the scale yielded the following results: 
1. Grade 4 
2. Grade 5 
3. Grade 6 
r 
.953 
.940 
. 909 
S.E. of r 
± .010 
± .012 
± .017 
This indicated a very high rate of a greement betv,reen the scorers . 
These high significant correl ations offer evidence that the scale is a 
usabl e one in the intermediate grades other things being equal. The 
correlations are significant at the . 001 per cent l evel. 
III . The Rel iabil ity of the Scal e 
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A. Betv,reen tvm tests equal in terms of VJTi ting vocabulary and l etter 
combinations and scored separately by the Beck Scale the following re-
liabil i t y 1·ras obtained : 
1. The coefficients of rel iabil ity betloreen the scores on Test 1¥1 
and Test #5 wer e as follows : 
Grade 4 
Grade 5 
Grade 6 
r 
. 96B 
-957 
. 911 
S.E. of r 
± . 006 
± . 068 
+ . 017 
The coeffici ent s vrere all high . Grade 6 which had the l ov,rest cor-
relation did not deviate sufficientl y to warrant any negative concl usion 
about the rel iabil ity of the scal e . The high simil arity of perfoTinance 
on these equival ent fo rms indicate rel iabil ity. They are significant 
at . 001 per cent l evel. 
In view of the fact that the tests were identical in I'ITiting vocabu-
lary , it is not surprising that high coefficients of reliability vrere 
found. 
IV. The Val idity of the Scale 
A. Face validity of the scal e vras focmd by checking the Beck Scale 
:J.gainst the AyTes Scale and Freeman Scale. 
1 . The coefficient of correl ation obtained between scores on the 
Beck Scal e and Ayres Scal e were as follows : 
Grade h 
Grade 5 
Grade 6 
r 
. 721 
. 883 
. 829 
All of these correl ations are high and si@1ificant . A cl ose 
relationship exists between the two scal es . 
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2 . The coefficients of correl ation obtained between scores on the 
Beck Scal e and Freeman Scal e 1vere as follovfS : 
Grade 4 
Grade 5 
Gr ade 6 
r 
. 906 
. 903 
. 875 
The above correl ations are high and signi fi cant . The Be ck 
Scale is more anal ytical than either the Freeman or ATres Scal es . Thus, 
the scal e seems to accompl ish the end of eval uating handlvri ting in a more 
analytical fashion than other instruments 1ri thout l osi ng val idity. 
B. I nternal val idity of the scal e was investigated by making an 
analysis of errors in each grade . A st udy of performance of central 
tendency and dispersion in each grade offer evidences of validi ty. 
V. Comparison of Beck Scoring against 
Ayres 
Freeman 
Ayres vs . Freeman 
1. The coefficients of correl ation behreen Beck Scal e and Ayres 
Scale 11ere : 
Grade 4 
Grade 5 
Grade 6 
r 
.?21 
. 883 
. 829 
S. E. of r 
t- .048 
± . 026 
± . 031 
All of the correlations are high and significant at the .001 
per cent l evel. 
2 . The correlations bet,treen the Beck Scale and the Freeman Scale 
were high and significant at t he . 001 per cent l evel . 
r S.E. of r 
Grade 4 . 906 ± . 018 
Grade 5 . 903 ± . 019 
Grade 6 . 875 ± . 023 
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These correlations seem to indicate that the Beck Scale is more 
analy~ical than the Ayres or Freeman Scales . 
3 . The coefficients of correl ation obtained betlt-.reen the Ayres and 
Freeman Scales 1'lere as follovrs : 
r S.E. of r 
Grade 4 . 923 
-+- . 015 
Grade 5 . 951 ± . 010 
Grade 6 . 921 ± . 015 
All of the correl ations are high and significant. 
VI . Beck HandviTiting Scale 
1. Test #1 became the anchor instrument in est abl ishing norms and 
in bivariate distributions . The S. E. of l'1easurement was ~ .118 in 
grade ~- ; ± .118 in grade 5; and ± . 334 in grade 6. 
2. The J'.fean in errors on the Beck Scal e vras 23 .13 in grade 4 1.vi th 
a S. D. of 6. 93. In grade 5 the mean in errors was 19. 74 >rith a S. D. 
of 5. 91. Grade 6 had a mean in er rors of 18. 78 v-rith a S.D. of 6.36 . 
VII . Area Anal ysis of Findings 
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l. The total errors in grade 4 v-rere 2312 or 28. 9 per cent of error . 
I n grade 5 there were 1938 errors or 24. 2 per cent . Grade 6 made 1853 
errors or 23 . 2 per cent . This seems to indi cate that the hand>vriting 
ski lls in the grades tested by the study are at l east average or better 
than average for the population used in this investigation. 
The most common errors in the three grades tested were as 
follmv-s : (see next page ) 
Concl usions : 
a . Grade 4 had 1~- components with 50 errors or more . 
Grade 5 had 8 components 1rith 50 errors or more . 
Grade 6 had 8 components vri th 50 error s or more 
b . Grade 4 had therefore 6 more components v.Ji t h 50 errors or 
more than did grades 5 and 6. 
c . "rn is found incorrectl y formed most frequentl y in all grades . 
CHART 8 
ERRORS FOR THREE GRADES ON HANDv'ffiiTI NG 
COMPONENTS ON BECK SCALE 
Grade 4 Grade 5 Grade 6 
Component f Component f Component 
1.../z/ minus 3 92 ~ J11inus 3 95 
./V minus 3 parts parts parts 
2. ?f;l; height 82 ~ incorrectl y 72 ~incorrectly 
crossed crossed 
3. fV minus top 79 ~ incorrectl y 68 ~.;C height l oop crossed 
4-....9t/ uneven 73 ~ J11inus /1"'f.../ 62 ~ incorrectl y 
points st r oke crossed 
5. ~ incorrectl y 71 r l ess than 59 ~ middle l oop 
crossed ~ tall 
6. ~incorrectly 69 ~£"height 55 ~~less than 
crossed tall 
7· /hv uneven 68 --f ending 53 ~ d points abruptl y 
8. ~ c/height 66 d l ike u 50 ~ minus /}'1../ 
stroke 
9. L top l ooped 65 
10.~ . _._..rz./ mnus 64 
stroke 
ll . .,.vl.; uneven 60 
points 
12.r with middle 59 
l oop 
13. ~ ending 56 
abruptl y 
14. X crossed 54 
incorrectl y 
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f 
85 
72 
63 
59 
57 
51 
51 
50 
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2. In the anal ysis of the five \1\rriting characteristics : size~ 
spacing , sl ant, aligmnent~ and l ine quality, the present investigation 
would seem to indicate that the handwriting skills in the grades tested 
by this study are at least average or better than average for intermediate 
grades. In total characteristics--size, spacing , sl ant, ali~lffient, and 
l i lde quality-- the ratings by grades >vere as follm.rs : 
Grade 
4 
5 
6 
TABLE 27 
RATINGS ON TOTAL vffiiTING CHARACTERISTI CS 
FOR GRADES 4, 5, AND 6 
Excell ent Good Fair Poor 
13 
8 
32 
128 
130 
155 
177 
186 
192 
161 
133 
98 
Unsatisfactory 
21 
23 
As 1.rould be expected grade 6 made the l argest number of excellent 
scores . The l argest number of pupils' grades fell in the fair gr oup which 
would be the middl e group on a five point marking system. This would be 
as one would expect on a normal population . 
VIII . Norms for Grades Tested 
Grade norms on the Beck Scal e were found by using Otis Normal Per-
centil e Charts . The norms seem to be very descriptive for use in inter-
pr etation of scores for future testing. 
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IX. Status Studies 
1. Sex Differences 
a . Grade L1-
The mean for the boys was 24.. 20 errors . S.D. 6. 66 vrith the 
S. E.1vr ± .95. The mean for the girl s was 22.58. S.D. 7.4.6 1-rith 
S . E . H ± 1.06. The difference of 1.62 was in favor of the girls. The 
Critical Ratio of 1.1~. is not a significant difference . 
b . Grade 5 
The mean for the boys vvas 20 . 38 errors. S.D. 5. 94. •·rith the 
S . E . N ± . 85 . The girl s had a mean of 18. 62, S.D. of 5. 70, and S.E.111 ± 
. 81. The difference of 1.76 vvas in favor of the girl s . The C. R. of 
1. 50 vvas not significant . 
c . Grade 6 
Here the boys had a mean of 20 . 58, S.D. 6.26 1rith S. E. H ± .89 . 
The girl s had a mean of 16. 68; S.D . of 6. 04. with S.E.M .t . 86 . The dif-
ference was 3 . 90 in favor of the gi r l s . The C. R. of 3 .14. was significant . 
In a ll grades the girl s were slightl y superior in speed and in 
qual ity of ~>vriting . Boys r,1ade a greater number of errors than girl s in 
all grades tested . 
2 . I ntelligence Differences 
Correl ations between handwriting and intelligence ~Arere l mv and 
insignificant . In grade 4 the correlation was .125, the S.E.r ± . 098. 
In grade 5 the correlation vvas .14.9, the S.E.r ± . 098. In grade 6 the 
correlation l'las . 257, the S . E . +- .093 . This correlation 1..ras si.znificant r - ~ 
at the 2 per cent l evel but of l ittl e significance from a practical 
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predicati ve vieNpoint . The findings of this study v-rould seem to indicate 
that the association between writing and intelligence is insignificant 
or approximatel y zero . 
3 . Vlri ting Rate vs . Hri ting Errors 
a. Correl ations between writing rat e and Beck Scal e Here l o-v.,r and 
not significant . In grade 4 the correl ation 1-.ras . 079, S. E. + . 099 . r -
Grade 5 had a correl ation of . 056, S. E. ~ . 099 . Grade 6 had a correl a-
r 
tion of .150 -vrith the S. E. , t- . 098. 
1.~-
b . The means and S.D. on the writing rate test 1-.rere : 
He an S.D. 
Grade 4 47 .88 10.35 
Grade 5 12.12 
Grade 6 12. 48 
c . Speed did not seem to expres s mental al ertness . 
4. lrlriting vs . Spelling 
a. There seemed to be littl e rel ationship between handw~iting and 
spel ling as indicated in this study. The correl ations were l ov-r and not 
significant in grades 4 and 5. In grade 4 the correl ation was . 082. 
In grade 5 it was . 095 . I n grade 6 there "ras sl ight rel ationship at the 
grade 6 level yet only statistically significant at the 5 per cent l evel. 
The correlation was . 210. 
b . Spelling means for the population used in this study ·were 
nearl y or up to grade level . I n grade 4 the mean grade equival ent was 
4 . 9 . In grade 5 the mean grade equival ent >vas 5. 7 "rhil e in grade 6 it 
was 6.5. The population utilized in this study seemed normal in spelling 
abil ity for the grades tested . 
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5. Pen vs . Pencil Writing 
The coefficients of correl ation were high and significant in all 
grade s . In grade 4 the correl ation vlas . 98. In grade 5 it ivas . 95 whil e 
in grade 6 the corr el ation vlas • 95 . All were sito,llificant at . 001 per cent 
l evel . These coefficients of correlation are high and allo"l'l the con-
cl usion of negl i gibl e difference in hand1<VTiting vlith pen or pencil in a 
given experimental situation. 
In concl usion it is indicated that the Beck Scal e has val ue for the 
following reasons : 
1. PupiJ!s handv.rriting has been anal yzed in an objective way in a 
quick manner . 
2 . The scal e seems to have val idity. 
3 . The scal e correl ations shovr high rel iabil ity. 
~- · A more substantial inventory of a pupil' s abil ity to anal yze his 
handvrriting has been secured . 
5. This scal e "\>lill be economical of the teacher 's and pupil 's time 
and effective for use in the intermediate grades . 
The major val ue of this instrument will be in its use by the cl assroom 
teacher and pupil in eval uati gg his or her progress . This inst rument is 
a l so of value for groups of el ementary teachers and pupil s to eval tmte 
the continuity of instruction in handw.ci ting and the integration of hand-
writing vli th other l earning activities . I feel that the scal e -vlill be 
of value to the supervi s or, principal , and superintendent who is in-
t e rested in providing hel pftli assistance to teachers in improving instruc-
tion and a l so in deterraining and in securing an over - all picture of the 
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status of pupi l 's handwriting in intermedi ate grades . Through use of 
this instr ument , strengt h s and weaknesses in handv·:rri ting "~J~Jill be reveal ed . 
Nore adequate and extens ive val idation data 1rill be establ ished by use 
of the sca l e in the coming years . 
II 
CHAPTER VII I 
ll1WLICATIONS FOR FURTHER RESEARCH 
Among the promising l ines for further investigation 1vl1ich have been 
opened by the pre sent study, the following •muld seem feasibl e : 
1. The standardization of the present scale for chil dren of school 
grades 1~ through 1 2 on a l arge , more diverse population. 
2 . Permanency of corre ction of errors after anal yzation by scal e . 
Retest to see if gains have been signifi cant . 
3. Conduct a study, on a design simil ar to the one herein reported, 
at the seventh, eighth, and ninth grade l evel s to deternune the stabil ity 
of the findings using the scale. 
4. To study this problem as presented in many different types of 
communi ties. 
5. To study the handwriting specimens in a simil ar study on tvm 
groups--one controlled--the other 1.mcontrolled ; then appl ying the hand-
viTi ting scal e for evaluation of the vrri t ing of the tl'ro groups . 
6. To study teacher motivation and its effect upon hand•v-riting 
using the present scal e . 
7. To study teacher and pupil disposition to1r1ard the handvlri ting 
scal e . 
8 . To make a study of the differences betvmen socio- economic 
backgro1.mds in rel ation to performance on the scal e . 
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9. The devel op.ment of 'trorkbook l essons to drill on pupil s' common 
errors in hand1 ... rri ting in grades 4, 5, and 6 as reported in this study. 
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TABLE 28 
GENERAL PURPOSE TABLE 
DATA SHEET--GRADE L1. 
. Linear Honths Honths Pupl1 Score S K.A. TII . A. H A C.A. C A Speed Sp. 
core '-• • • • 
1 9 71 102 10- 6 126 10- 4 124. 59 4. . 6 
2 9 71 10h 10- 5 125 10- 0 120 59 ~--3 
3 9 71 llO 10- 2 122 9- 3 111 50 3 . 9 
4- 0 71 116 11-1 133 9- 7 ll5 51 5. 7 / 
5 10 70 120 11-0 132 9- 2 110 66 5. 6 
6 ll 69 106 9- ll 119 9-.r4 112 38 5-7 
7 11 69 104 9-10 118 9-6 114. 58 5-7 
8 12 68 95 9- 5 113 9- ll 119 31 4. 8 
9 12 68 101 10- 8 128 10- 7 127 51 4 . 6 
10 12 68 106 11- 4 136 10-8 128 48 3 . 2 
ll 12 68 107 10- 6 126 9-10 118 53 L:- . 6 
12 13 67 100 9-11 119 9-11 ll9 51 5 .o 
13 13 67 106 11-0 132 10- 5 125 L1-6 4. 8 
14 14 66 108 10- 5 125 9- 8 116 38 5.2 
15 15 65 110 10- 9 129 9- 9 ll7 69 5.3 
16 15 65 110 11- 4 136 10- 4 124 53 5. 6 
17 16 64 99 9- 6 114 9- 7 115 33 4 . 9 
18 16 6~. 104 10- 0 120 9- 7 ll5 66 4 . 6 
19 16 611- 118 12- 0 14LI- 10- 2 122 55 5. 2 
20 16 64 108 10-11 131 10- 1 121 53 4-9 
21 17 63 99 10- 0 120 10- 1 121 31 3 .3 
22 17 63 106 10-1 121 9- 6 1111- 47 5.3 
23 17 63 95 9- 7 115 10- 1 121 50 5.2 
21:. 17 63 117 11- 7 139 9-11 119 48 4. 8 
25 18 62 110 10- 8 128 9- 8 116 56 4. 6 
26 18 62 109 10-10 130 9-11 119 67 4 . 8 
27 18 62 94 9- LI- 112 9-11 119 51!- 5. 7 
28 19 61 104 10- 8 128 10- 3 123 40 5. 6 
29 19 61 107 11-1 133 10- LI- 124 49 3 . 9 
30 . 19 61 104 10- 7 127 10- 2 122 49 3 . 9 
31 20 60 107 10- 2 122 9- 6 1M. 40 5. 2 
32 21 59 124 11- 6 138 9- 3 111 61 5. 3 
33 21 59 119 12- 3 147 10-4 124 46 5.2 
34 21 59 115 10-10 130 9- 5 113 43 5. 2 
35 22 58 85 8- 3 99 9- 9 117 39 5. 3 
14.4 
Free- . Ayres Pencl1 1nan 
95 70 11 
95 80 10 
95 60 10 
95 90 11 
95 80 11 
95 90 10 
95 70 11 
80 50 10 
80 50 11 
90 60 11 
90 60 11 
90 60 13 
90 60 14 
90 60 15 
80 50 14 
90 60 16 
85 60 18 
90 60 15 
90 60 16 
90 60 17 
90 60 19 
80 50 17 
85 50 17 
90 70 19 
90 70 17 
90 60 18 
90 $0 20 
85 50 18 
80 50 18 
85 60 19 
80 50 21 
80 50 22 
85 60 20 
80 50 22 
85 60 21 
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TABLE 28 (continued) 
p .1 S Linear r A -1 A 1-fonths C A Honths Speed Sp . Free- A Pen-upl core S "-• • 1 
• • H.A . • • C. A. vres . core . man " Cll 
36 22 58 101 9- 7 115 9- 6 114 57 4.8 85 60 21 
37 22 58 96 9- 7 115 10- 0 120 52 5. 3 85 60 22 
38 22 58 107 11-1 133 10- 4 124 L~9 3. 9 85 60 22 
39 22 58 91 9- 6 l lL, 10- 5 125 42 4.3 80 50 22 
t,.O 22 58 102 ll-2 134 11-0 132 39 3 . 5 70 40 2L~ 
L~l 23 57 103 11-2 134 10-10 130 42 4.3 70 40 21 
42 23 57 98 9- 9 117 9-ll 119 46 5. 5 80 50 21 
43 23 57 ll9 11- 4 136 9- 6 114 29 4. 8 80 50 21 
M. 23 57 102 9- 9 117 9- 7 115 60 3 . 5 70 40 22 
45 23 57 110 11- i.J.. 136 10- 4 124 36 L~ . 4 70 40 22 
46 23 57 108 10- 6 126 9- 9 117 46 5. 6 80 50 23 
i.J,.7 23 57 119 12- 2 lLJ.6 10- 3 123 42 5. 2 80 50 23 
48 2L~ 56 106 11-5 137 10- 9 129 43 4. 9 80 50 2i.J,. 
49 2t,. 56 107 10- 8 128 10- 0 120 43 L~ . 8 80 50 24 
50 24 56 101 9-11 119 9-10 118 43 4.5 70 40 26 
51 25 55 108 10~8 l2llt . St?-:~1 XID9 }{0 5. 0 80 50 2i.J, 
52 25 55 ll7 11-8 lLJ.O 10- 0 120 33 L1 .• 8 80 50 26 
53 25 55 109 10- 7 127 9- 9 117 45 5. 6 80 50 27 
54 26 54 116 11-6 138 9-11 119 66 5. 2 80 50 25 
55 26 54 105 10- 6 126 10- 0 . 120 37 t, .• 5 80 50 25 
56 26 54 118 11- 5 137 9- 8 116 60 3 . 8 80 50 25 
57 26 54 108 10- h 124 9;,7 115 50 4. 8 80 50 26 
58 26 54 96 9- 5 113 9-J-0 118 52 5. 5 70 40 26 
59 26 54 94 8-11 107 9- 6 114 37 4 .1 75 40 27 
60 27 53 118 11-0 132 9-L~ 112 56 L~ . 9 70 40 25 
61 27 53 100 11- 9 141 11-9 141 48 5.6 75 40 26 
62 27 53 95 10- 5 125 11-0 132 50 3. 6 75 40 26 
63 27 53 108 10- 7 127 9-10 ll8 54 5.3 75 40 26 
6L> 27 53 111 12-1 145 10-ll 131 50 4. 8 75 40 27 
65 27 53 93 9- 8 116 10- 5 125 32 5. 2 75 40 27 
66 27 53 114 11-4 136 9- 11 119 34 4. 8 75 40 28 
67 27 53 105 10- 0 120 9- 6 114 ~-7 4. 9 75 L~O 28 
68 28 52 lll 11- 8 140 10- 6 126 31 L>• 9 70 40 26 
69 28 52 100 10- 5 125 10- 5 125 32 5. 2 70 40 27 
70 28 52 95 9- 2 110 9..-8 116 53 5. 6 70 L>O 28 
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CABLE 28 (concluded) 
. Linear N.A. Months C.A. Honths Speed Sp . Pen-=>upll Scor e S K.A . C. A. Ayres .1 core H. A. Cl 
'71 28 52 85 8- 6 102 10-0 120 63 4. 5 '70 40 28 
'72 29 51 -·105 9- 8 116 9-3 111 57 5.3 70 40 27 
73 29 51 108 10-3 123 9- 6 11Le 65 5.3 70 40 28 
7L~ 29 51 lU- 10- 9 129 9- 5 113 L~6 5. 6 70 40 28 
75 29 51 127 12- 2 146 9- 7 115 65 5. 7 70 LeO 28 
76 29 51 123 12-1 145 9-10 118 51 5. 7 70 40 28 
77 29 51 116 11- 4 136 9- 9 117 64 5.0 70 40 29 
78 29 51 108 10-1 121 9- 4 112 34 4. 8 70 40 29 
79 29 51 105 11- 5 137 10-11 131 52 5.3 70 40 29 
80 29 51 100 9-10 118 9-10 118 61 3. 8 70 40 31 
81 30 50 97 9- 6 114 9-10 118 39 Le.3 65 30 29 
82 30 50 11L:- 10-10 130 9- 6 1M- 33 5. 5 70 40 28 
83 30 50 103 10-1 121 9-10 118 51 5.3 70 40 30 
81,. 30 50 96 9- 7 115 10- 0 120 37 3. 6 65 30 30 
85 30 50 103 10- 0 120 9- 8 116 62 5.3 70 40 30 
86 31 49 103 9-10 118 9- 7 115 5o 5.3 65 30 30 
87 31 L!-9 10Le 9- 9 117 9- 5 113 33 5.0 65 40 30 
88 31 49 1211. 12- 5 149 10- 0 120 46 4. 8 65 40 30 
89 31 J,_9 77 8- 9 105 11- 4 136 52 5.2 65 L,D 31 
90 31 49 95 9- 6 114 10-,.0 120 38 5. 6 65 40 31 
91 32 M3 89 8- 8 104 9- 9 117 64 5. 5 65 40 32 
92 33 47 90 9-3 111 10- 4 124 37 5.3 65 30 31 
93 33 47 108 +,.0- 9 129 10- 0 120 38 4. 8 65 30 32 
91,. 33 47 107 10- 0 120 9- /+ 112 60 5.3 65 40 32 
95 33 47 101 9-1 109 9- 0 108 51 5.3 65 30 35 
96 34 46 100 9- 1 109 9-1 109 29 5.3 65 20 33 
97 31; ~-6 97 9- 9 117 10-1 121 Le5 4. 8 65 20 34 
98 3~. 46 98 10- 7 127 10-10 130 62 LJ. . 8 65 30 33 
99 35 L1.5 99 9- 2 110 9-3 111 66 5.3 65 20 36 
_00 41 39 107 10-3 123 9- 7 115 41 3.7 65 20 35 
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TABLE 29 
GENERAL PURPOSE TABLE 
DATA SHEET--GRADE 5 
S Linear K A H A Honths C A r-ronths s d s Free- A Pen-Pupil core Score • • • • f.f . A. • • C .A. pee P• man yres cil 
1 9 71 116 12- 4 148 10- 8 128 52 6.1 95 90 9 
2 9 71 112 l l-11 143 10- 8 128 57 6. 6 95 80 9 
3 9 71 106 11-7 139 l O-ll 131 53 6. 6 95 90 9 
4 9 71 97 il-l 133 ll-5 137 55 6. 6 90 70 10 
5 10 70 99 11-0 132 ll-2 134 40 6. 4 95 90 10 
6 10 70 105 12- 5 11,.9 ll-10 142 36 2. 5 95 80 ll 
7 10 70 111 l l - 4 136 10- 3 123 54 6.3 95 90 13 
8 ll 69 72 9- 3 l l l 12-ll 155 24 4. 6 95 90 ll 
9 l l 69 111 l l-4 136 10- 3 123 73 6.3 90 70 12 
10 12 68 87 9- l 109 10- 6 126 37 6. 3 80 70 13 
ll 12 68 126 13- 3 159 10- 6 126 54 6. 8 95 90 13 
12 13 67 112 12- 3 147 l O-ll 131 59 7. 6 95 90 13 
13 13 67 100 10- 6 126 10- 6 126 h3 6.1 80 70 13 
14 14 66 100 l O-ll 131 l O-ll 131 60 6. 6 95 90 15 
15 lL~ 66 114 ll-10 lL.2 10- 5 125 38 6.1 95 90 18 
16 14 66 79 9- 3 l ll ll-9 14l 27 4. 6 85 70 14 
17 14 66 113 12- 5 11,.9 ll-0 132 42 6. 8 90 70 11,. 
18 14 66 107 l l - 5 137 10- 8 128 44 6. 7 80 60 16 
19 15 65 106 ll-2 134 10- 7 127 62 6. L1. 90 80 14 
20 15 65 110 ll-4 136 l O- L1. 124 53 6.1 80 60 15 
21 15 65 104 ll-7 139 11-2 134 37 L, . 9 90 70 16 
22 15 65 102 11-6 138 ll-3 135 38 4- 4 85 70 12 
23 15 65 113 ll-10 lL,2 10- 6 126 57 6.3 90 80 13 
2h 15 65 100 ll-5 137 ll-5 137 L,6 5.0 85 70 16 
25 15 65 102 il-l 133 l O-ll 131 35 5-7 85 70 16 
26 15 65 115 l l - 6 138 10- 0 120 54 6.1 90 70 16 
27 15 65 114 12- l 145 10- 7 127 47 6. 4 90 80 18 
28 15 65 104 10- 8 128 10- 3 123 50 / n. o . o 80 60 18 
29 15 65 108 12-l lL1j 11-2 134 47 6. 7 90 70 15 
30 15 65 113 ll-9 11,.1 10- 5 125 5h 6.1 80 60 15 
31 15 65 89 9- 7 115 10- 9 129 32 5. 5 80 60 16 
32 16 64 113 ll-8 l hO 10- 4 124 49 6. 7 85 60 16 
33 16 64 99 11- 0 132 ll-2 134 5L, 4. 9 80 60 13 
34- 16 64. 78 8- 8 l OL> ll-2 134 33 2. 5 75 60 14 
35 16 6L> 109 ll-ll 143 l O-ll 131 78 6. 7 85 60 15 
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TABLE 29 (continued) 
Pupil Score Linear K.A . H. A ~ Honths C .A. Ivlonths Speed Sp. Free- A Een-yres cil Score M.A. C.A. man -
36 16 6h 117 12-10 15L:. 11-0 132 37 6. 6 85 60 16 
37 17 63 113 12- 0 144 10-7 127 69 5. 6 85 60 16 
3S 17 63 110 11-9 Ul 10- S 12S 30 6 .~. 85 60 14 
39 17 63 105 11-9 Ul 11-2 13L:. 3L:. 5-9 85 60 17 
40 17 63 108 11-11 143 11- 1 133 45 5. 9 85 60 18 
41 17 63 91 10-3 123 11-3 135 42 5. 0 85 60 20 
42 18 62 115 11-6 138 10-0 120 51 6.1 85 60 15 
43 18 62 102 10- 8 128 10-6 126 55 6. 6 85 60 17 
44 18 62 100 10-10 130 10-10. 130 79 ~ .• 9 80 50 18 
45 18 62 112 12- 4 lL1-8 11-0 132 58 6. 6 80 50 18 
46 18 62 129 13-11 167 10-9 129 46 5. 9 80 60 17 
47 19 61 96 10-5 125 10-10 130 4Le 5. 4 80 50 13 
48 19 61 106 11- 0 132 10- 5 125 69 4. 9 80 50 19 
LI-9 19 61 112 11-9 lLel 10-6 126 48 5. 6 80 50 11 
50 19 61 110 11-10 142 10-9 129 56 6. 0 80 60 21 
51 19 61 117 12-3 147 10-6 126 1+4 6. 6 75 50 18 
52 19 61 97 10-4 124 10- 8 128 63 4. 8 75 ~.0 19 
53 19 61 102 11-6 138 11-J 135 30 4. 9 75 50 19 
54 20 60 87 10-2 122 11-8 lL.o ~.8 Lt- . 8 80 50 20 
55 20 60 117 11-11 143 10- 2 122 54 5. 5 80 60 20 
56 20 60 89 9- 8 116 10-10 130 32 5. 0 80 50 19 
57 21 59 100 10-2 122 10-2 12~ 37 6. 4 85 50 21 
58 21 59 105 11-2 134 10-8 128 33 5. 5 75 40 22 
59 2]_ 59 111 11-L:. 136 10- 3 123 56 5. 6 80 50 23 
60 2l 59 89 9-10 118 11-1 133 66 6.1 75 50 21 
61 21 59 91 10-4 124 11-5 137 35 5.2 75 50 21 
62 22 58 116 12- 2 1L~6 10-6 126 52 6. 7 75 50 21 
63 22 58 98 11-5 137 11-8 140 53 4.7 75 50 23 
6L~ 22 58 106 10- 8 128 10-1 121 57 6. 6 75 50 25 
65 22 58 89 9- 9 117 11-0 132 31 5. 5 75 50 22 
66 22 58 98 11-2 1311. 11-5 137 37 5.L:. 70 50 24 
67 22 58 105 11- 5 137 10-11 131 68 6. 8 75 50 22 
6S 22 5S 111 11-9 lU 10- 7 127 41 6. 3 75 50 24 
69 23 57 107 11-9 141 11-0 132 46 5. 6 70 LeO 24 
70 23 57 110 11-0 132 10-0 120 31 5. L~ 70 ~.0 2L~ 
'; 
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TABLE 29 (concluded) 
. Linear H.A. N~nths C.A. Months Free-A Pen-Pupll Score S K. A. C. A. Speed Sp. y-.ces . core h .A. man cll 
71 23 57 90 9- 2 110 10-2 122 33 6. 0 70 leO 23 
72 23 57 108 11-11 143 11-1 133 56 6.1 ?0 40 23 
73 2le 56 108 11-11 ll~3 11-0 132 35 6. 4 70 LeO 24 
'J4 24 56 107 11- 6 138 10- 9 129 40 5 .L~ 65 20 25 
75 24 56 111 11-7 139 10- 5 125 67 5. 9 70 40 25 
76 25 55 119 13- 2 158 11-1 133 31 L: .• 8 70 L~O 24 
77 25 55 91 9- 6 l H, 10-5 125 46 4. 8 70 40 22 
78 25 55 91 9- ? 115 10- 6 126 39 4. 8 70 40 25 
79 25 55 115 12-4 148 10- 9 129 51 6.3 70 L,.o 25 
80 26 5h 92 10-1 121 11- 0 132 31 5. 5 70 40 26 
81 26 54 92 10-5 125 11- 4 136 40 5. 0 70 40 26 
82 26 5~- 99 10- 6 126 10-7 127 50 5-7 70 40 27 
83 26 5L~ 112 11-8 140 10- 5 125 49 5. 9 70 40 27 
84 26 54 111 11-9 141 10- 7 127 43 5. 4 65 30 26 
85 2Le 56 115 12- 6 150 10-11 131 56 6.1 70 50 26 
8' b 27 53 101 10-7 12? 10- 6 126 59 4. 4 65 40 26 
87 27 53 99 10- 8· 128 10-9 129 43 6.3 70 40 28 
88 27 53 93 10-3 123 ll-1 133 80 5. 2 65 30 27 
89 27 53 106 11-6 138 10-10 130 46 5. 7 65 40 27 
90 28 52 106 11-1 133 10- 6 126 56 6 . Le 65 L,O 26 
91 28 ~? )- 104 11-5 137 11- 0 132 44 6. 4 65 40 29 
92 28 52 9S 10- 8 128 10-11 131 56 6. 4 70 40 28 
93 29 51 100 11-1 133 ll-1 133 35 6.3 65 30 28 
94 29 ~1 ) - 108 12-1 145 11-2 134 52 5. 5 70 40 28 
95 29 51 107 11-3 135 10- 6 126 46 5. 2 65 40 29 
96 30 50 87 9-11 119 11-5 137 57 6. 0 65 30 30 
97 31 49 95 10-7 127 11-2 134 42 5. 4 70 40 33 
98 33 47 88 9-3 111 10- 6 126 48 5. 2 65 30 33 
99 22 59 92 9-3 111 10-1 121 62 4. 9 65 30 22 
00 33 L~7 106 11-0 132 10- 5 125 33 6. 6 65 30 34 
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TABLE 30 
GENERAL PURPOSE TABLE 
DATA SHEET--GRADE 6 
. Li near _ Nont hs Months S d S Free- Pen-
' upl l Scor e S K. A. l'l . A. I~:I . A • . C. A. C. A. , pee p. man Ayres .1 cor e Cl 
1 6 7L,. 103 12-~- 11"8 12- 0 144 92 7.1 95 90 8 
2 8 72 128 14- 8 176 11-6 138 68 7. 8 95 90 8 
3 8 72 110 12-11 155 11-9 141 75 7-4 90 80 10 
4 9 71 105 12- 8 152 12-1 145 65 5. 9 95 80 7 
5 9 71 112 13- 5 161 12- 0 14L" 69 7. 6 95 90 8 
6 9 71 101e 11-10 142 11-5 137 49 6.3 90 80 Q / 
? 9 71 116 13-3 159 11-5 137 67 6. 8 90 70 10 
8 10 71 101 12-2 146 12-1 l h5 86 7. 0 80 60 7 
a 10 70 108 12-11 155 12- 0 144 71 7. 0 90 80 11 / 
10 10 70 92 10- 10 130 11-0 14l 72 6. 6 85 70 8 
11 10 . 70 123 u .- 8 176 11-11 143 72 7. 4 90 70 12 
12 10 70 110 12- 7 151 11-5 137 33 5. 9 80 50 10 
13 11 69 105 12-3 147 11- 8 140 60 7. 6 95 90 12 
14 11 69 111 12-7 151 11-4 136 4.4 7.3 95 90 12 
15 12 68 109 13-1 157 12-0 144 77 7-4 90 70 11 
16 12 68 117 13- 6 162 11-7 139 60 7. 0 85 70 11 
17 12 68 110 12- 4 1h8 11-3 135 61 7. 5 80 60 12 
18 12 68 113 12-11 155 11-5 137 60 7. 5 90 80 13 
19 15 65 106 11-2 134 10- 7 127 62 6. 4 90 70 13 
20 12 68 11h 13- 3 159 11-8 140 63 6. 8 85 70 13 
21 12 68 116 13- 4 160 11-6 138 46 6.3 90 70 14 
22 12 68 105 12- 7 151 12- 0 144 65 7.1 90 70 15 
23 13 67 115 13- 5 161 11- 8 140 72 6. 7 90 70 13 
24 13 67 104 12- 0 11~ 11-6 138 40 6.3 90 70 14 
25 1.3 67 111" 13-0' 156 11-5 137 61 6. 6 90 70 lL~ 
26 13 67 108 12- 3 lLe7 11-4 135 67 7. 8 90 70 15 
27 13 67 99 11-5 137 11-8 140 63 6. 5 90 80 16 
28 14 66 109 12-9 153 11-9 141 47 7.1 85 60 12 
29 14 66 95 10-11 131 11-6 138 51 2. 5 90 70 13 
30 14 66 127 15- 3 183 12-0 144 63 7. 8 80 60 13 
31 14 66 114 13-6 162 11-10 142 52 6. 8 85 60 13 
32 14 66 78 10- 6 126 13- 9 165 66 5. 4 80 60 lLe 
33 14 66 101!-, 12- 5 ll~9 11-11 lLe] 68 7.1 85 70 14 
34 lLi- 66 114 13- 2 158 11-7 139 60 7.1 85 70 16 
35 l ie 66 113 12- 7 151 11- 2 134 61 7.1 75 40 16 
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. Linear K A N. A. l-fonths C. A. Nonths Speed Sp. Free- Pen-Pupl1 Score S • • H.A. - C. A. A-yres ci1 core man 
36 15 65 119 13-1 15'7 11-0 132 82 6. 8 85 70 1 ,.... _ o 
37 16 64 100 11- 7 139 11-7 139 67 5. 9 85 60 19 
38 16 6L.,. 87 9- 7 115 11- 0 132 38 2. 5 85 50 16 
39 16 64 107 12- 0 144 11-3 135 55 ?. I.,. 80 60 16 
40 16 64 q/ ;0 ll-8 1L:.O 12- 2 146 71 5. 7 85 60 17 
41 16 6Le 93 10-11 131 11-9 141 70 5. 9 80 50 18 
42 17 63 115 13- 9 165 12- 0 lLI-4 71 7. 6 80 60 16 
43 17 63 91 10-10 130 11-11 1L.,.J 56 6. 5 85 60 17 
44 17 63 117 M.- 0 168 12- 0 144 63 7 .L,. 80 60 16 
45 18 62 113 13- 5 161 11-11 143 57 6. 8 85 60 16 
46 18 62 95 10-11 131 ll- 6 138 50 5-9 65 30 18 
47 18 62 116 13- 3 159 11- 5 137 57 7-3 80 50 17 
L:.B· 18 62 123 1Le-4 172 11-8 140 5L:. 6. 3 80 60 17 
h9 18 62 ll2 12-ll 155 11- '7 139 58 6. 6 80 60 17 
50 18 62 103 11-4 136 11-0 132 Le6 6. 6 80 60 18 
51 18 62 95 10-11 131 11-6 138 37 2.5 70 hO 19 
52 19 61 100 12- 3 147 12- 3 147 56 7.1 80 50 1L't-
53 19 61 73 9- 9 ll7 13- 7 163 35 2. 5 65 leO 18 
54- 19 61 93 11-1 133 11-11 143 51 7. 0 85 70 18 
55 19 61 99 11-10 142 12- 0 1L:le 46 7. 8 80 60 19 
56 19 61 111 12- 8 152 ll- 5 137 64 7 . Le 75 50 19 
57 19 61 88 11-8 1Le0 13- 6 162 L.,.3 5. 5 70 50 18 
58 19 61 9L:- 11- 5 137 12- 2 U.6 60 7.1 75 50 20 
59 19 61 101.:. 12- 3 lL:-7 11-10 142 55 6. 0 75 50 21 
60 20 60 114 13- 5 161 11-9 141 56 7.3 75 50 17 
61 20 60 99 12- 4 148 12- 6 150 52 5. 5 75 50 20 
62 20 60 128 14-7 175 ll-5 137 66 7. 9 80 60 20 
63 20 60 103 11-10 142 11-6 138 70 6. 8 75 50 19 
6L:. 20 60 109 12- 3 147 11- 3 135 h3 6.1 75 50 19 
65 20 60 98 11-9 11.:-1 12- 0 1L:l't- 33 6. 0 75 60 20 
66 20 60 100 11-6 138 ll-6 138 51 6. 7 75 60 21 
67 20 60 98 10- 9 129 11-0 132 53 5. 5 75 LeO 20 
68 21 59 103 11- 6 138 11-2 134 35 5.8 75 LeO 20 
69 21 59 115 13- 6 162 ll-9 141 69 6. 8 75 50 24 
70 22 58. 99 11- 5 137 11- 7 139 57 6. 7 70 50 20 
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TABLE 30 (concluded ) 
Linear l·ionths C.A. Ic:Ionths Free- Pen-Pupil Score Score K. A. H.A. H.A. C. A. Speed Sp. man Ay-res cil 
71 22 58 97 11-5 137 ll-9 l4l 82 6. 7 75 50 21 
72 22 58 83 9- 6 llh 11- 6 138 Ll-3 7.1 80 60 21 
73 22 58 ll 14- 0 168 12-1 1~5 59 7. 8 75 50 22 
74 22 58 113 12- 6 150 ll-l 133 50 7.1 70 50 2L~ 
75 23 57 11Lt. 13-1 157 11-6 138 56 7. 5 70 50 20 
76 23 57 l Oh 11-7 139 11-2 13/+ 58 6. 6 70 LeO 23 
77 23 57 102 12-1 U 5 ll-10 142 65 6. 6 70 50 23 
78 23 57 100 11-9 14l ll-9 1L1l 70 7.3 80 50 24 
79 2~. 56 94 11- 7 139 12- h 148 74 5. 5 70 50 24 
80 25 55 111 13- 5 161 12-1 lL:-5 83 6.7 70 L,.O 25 
81 25 55 96 10-11 131 11-5 137 70 6.3 70 50 22 
82 25 55 99 11-3 135 ll- 5 137 71 6.1 70 40 24 
83 25 55 102 12- 8 152 12- 5 l h9 74- 7.3 70 ~.0 27 
84. 25 55 103 12-5 l h9 12-1 145 37 5. 7 70 50 28 
85 26 5L~ 110 12-10 15h 11-8 lhO 66 / / o . o 70 50 25 
86 27 53 104 12- 0 144- 11-6 138 7L,. 7. 6 75 50 2h 
87 27 53 103 12-3 llt-7 ll-11 143 69 6.0 75 50 27 
88 27 53 107 12- 7 151 11-9 141 58 6.1 70 50 27 
89 20 u 52 114 13- 0 156 11-5 137 79 7. 5 65 40 26 
90 28 52 97 11- 6 138 11-10 11.~2 56 6. 6 65 40 27 
91 28 52 78 10- 8 128 14- 0 168 68 2. 5 65 40 28 
92 28 52 87 10- 6 126 12-1 l h5 52 6.1 65 ~.0 29 
93 28 52 82 9-10 118 12- 0 141.~ 80 6.0 65 40 30 
94 29 51 105 11-6 138 11-0 132 59 6. 6 65 40 30 
95 30 50 109 12- 4 1M5 11-h 136 67 6.1 65 40 32 
96 31 L~9 95 11-11 143 12-7 151 56 5. 5 65 30 28 
97 31 49 ill 12-10 15h ll- 7 139 36 6.3 65 40 30 
98 31 49 114 12- 7 151 11-1 133 41 6. 6 65 30 32 
99 31 49 118 13- 8 164 ll-7 139 43 5. 5 65 hO 33 
100 36 M,. 86 10- 7 127 12-L~ 148 59 ,... 0 ) • 7 65 20 33 
• 
153 
Paper 1. 
l not write on this paper. 
tme ............................... Date, .......................... . 
)Y or girl ....... · .............. . Age- Years. . . . . . . . Men ths ...... . 
:hool ........................... Grade . . ....................... . 
Our Visit To The Country 
We departed one morning last summer to visit our relatives in 
Le country. It was a long , but interesting trip. Many of the 
'ads zigzagged through the mountains. We arrived only to find the 
1use vacant. 
We made a short journey to the nearest town to inquire of their 
Lereabout s. No one seemed to know that they had planned to move. 
: gave up the search and started home. When we arrived there, a 
.ppy, excited couple quickly ran to greet us. Our relatives had 
cided to come to the city to live. 
Directions for Pupils 
Your teacher will read t his sheet with you aloud. 
Do all of your writing on 8 by 10! lined paper. 
( Stop ) 
Be Sure to put on the full h eading shown at the top of this 
paper. 
Copy the story once: Our Visit To The Country. USE INK. 
Size Space Slant A I i gnment Line Qua I i ty 
Paper 2 155 
Copy this story once IN PENCIL. 
Use 8 by lOi lined paper to write on. 
Lme ••••••......•...•..................• 
l NOT 'i'ffiiTE ON THIS PAPER. 
Cowboys 
Red showed Jack how to throw the long rope that cowboys always 
trry with them • He twirled the long rope round and then threw it 
. ght over the head of one of the cows that wa s grazing near by. 
threw the rope again and again but he never missed. 
Then of course, Jack had to try too. But the rope was too big 
)r Jack and he missed every time. 
-~ j;C v- /U 'Gf-/ ~ I ( .r q lo- ~  lav /e- I 
6 0 Ia---! q 
I 7 I 7 I() I 0 __, I () . I 0 I 0 I~ I _q_ 
L--v-7_._ . 
7~ 'I 
Size 
!f -t -§ cf- ~ J:;_ ~ 
Space Slant A I i gnment Line Qua I i ty 
DURRELL-SULLIJ7AN 
'DING CAP A CITY AND ACHIEJ7EMENT TESTS 
,ADING ACHIEVEMENT TEST. 
[NTERMEDIATE TEST: FORMS A AND B 
For Grades 3 to 6 
DIRECTIONS FOR ADMINISTERING AND SCORING 
DESCRIPTION OF THE TESTS 
)urrell-Sullivan Reading Achievement Test, 
liate Test, is a part of the ·series published 
trrell-Sullivan Reading Capacity ~nd Achieve-
;ts. The tests of the series are as follows : 
l-Sullivan Reading Capacity Test (Hearing 
ension). The Intermediate Test for Grades 
:ures comprehension of spoken language and 
1sed of two sub-tests, one involving Word 
and the other Paragraph Meaning.1 
1-Sullivan Reading Achievement Test. The 
iate Test to which these directions apply, for 
:-6, is available in two equivalent forms: 
md Form B. This test co_nsists of four tests 
; : / 
Word Meaning. This test closely parallels 
Nord Meaning test of the Reading Capacity 
It is multiple choice in form, and contains 
1ty-five items. 
Paragraph Meaning. This test consists of 
ve paragraphs, graded in difficulty, which 
llel closely the Paragraph Meaning Test of 
Reading Capacity Test. Comprehension of 
paragraph read by the pupil is measured by 
multiple-choice questions which measure five 
rent aspects of reading ability. 
Spelling. This te~t is optional, and is to 
~ven at the discretion of the examiner. 
J.ty words are presented for each grade 
Written Recall. This test is optional. 
child reads a paragraph suited to his grade 
xe extensive description. of the R eading Capacity Test see the 
r Administering and Scoring the Reading Capacity Test or the 
:he Reading Capacity and Achievement Tests. 
level, and writes from memory a summary of 
what he has read. This test is pa-rticularly 
valuable if the group tests are to be followed by 
full individual testing. 
Durrell:-Sullivan Primary Reading Capacity and 
Achievement Test. This test for Grades 25-45 includes 
in one booklet the easier material of the Intermediate 
Capacity and Achievement Tests and provides a more 
usable test for the lower grades. . 
(For further information concerning the construe-. 
tion and standardization of these tests see the Manual 
for the Reading Capacity and Achievement Tests.) 
The testing situation. The test should be given 
in a room where a quiet atmosphere prevails both 
within and without. It should be administered as 
though it were an interesting lesson, with no pre-
liminary counsel by the teacher or the examiner. 
The examiner. To obtain reliable results, the 
examiner should be entirely familiar with the Manual 
before administering any of the tests. . The wording 
of the directions has been worked out with care and 
the person administering the test should follow instruc-
tions exactly. It is intended that the directions shall 
be precise enough so that all children will understand 
exactly what they ar~ to do. However, instructions 
may be repeated if circumstances seem to make this 
necess:uy. 
DIRECTIONS FOR ADMINISTERING ·THE 
READING AcHIEVEMENT TEsT 
Time limits. Since speed of reading is not a factor 
which is being measured by the tests which comprise 
the Reading Achievement Test, time limits have been 
included only to facilitate administ;.ration · and these 
Published by World Book Company, Yonkers-on-Hudson, New York, and Chicago, Illinois 
Copyright 1937, 1945, by World Book Company. Copyright in Great Britain. All rights res~rved. PJUNmD IN u.s.A. C 
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are intentionally generous. These time limits are 
as follows: 
Required Tes.ts 
Test 1. Word Meaning . 
Test 2. Paragraph Meaning . 
Total time 
Optional Tests 
10 minutes 
20 minutes 
30 minutes 
Test 3. Spelling Approximately 5 minutes 
Test 4. Written Recall 
Grade 3, Para. 1 Reading time about 3 minutes 
Grade 4, Para. 2 Reading time abotlt 4 minutes 
Both grades . Writing time about 5 minutes 
Total time Approximately 15 minutes 
If the Optional Tests are given, they sh<;mld be 
administered at a second sitting in order to avoid 
fatigue. 
Filling out the title page. Before handing out the 
test papers, see that each child has a pencil and that 
there are extra pencils available in the room in case 
a ohild breaks his lead. When the test booklets have 
been distributed and the children are ready to take 
the test, say: "This book contains some exercises 
for you to do. Do not write on it or open it until I 
tell you to do so." 
Examiner, holding the test booklet up, points to the 
blank spaces, saying: "Fill in these blank spaces as 
quickly as you can. Remember to write' plainly. On 
the first line, where it says 'Name,' write your name. 
On the next line, after the word 'Age,' put how old you 
are. Now write iti. the other spaces what is asked 
for." Guide the pupils, if necessary, so that correct 
entries are made for grade, teacher's name, etc. 
Allow a reasonable time for filling in the spaces. 
"Now, listen carefully and do just as I tell you. 
You must not ask questions after we begin. If your 
pencil should break, raise your hand and I will give 
you another. 
"Now open your booklet to page 2 and fold the 
page back, like this." · (The examiner should demon-
strate how to do this.) 
Required Tests 
TEST 1. WORD MEANING 
"Look at the sample at the top of this page. 
"I shall read the sample to you : 
"An apple is a kind of-
1. paint 2. metal 3. animal 4. fruit 5. chair 
"Which answer is correct? 
"Yes, 'fruit' is correct. So a heavy black pencil 
mark has been made between the two do1 
under number 4 at the right." (Examin 
to the place.) 
"Now read the next sample to yourself 
you can mark the correct answer . . 
"How many put a heavy black mark in tl 
answer space? Number 2 is the correct' an: 
"There is _one more sample left. 
"See if everyone can choose the correct nu 
time." (Pause.) "Number 5 is the correc· 
"You do all other lines in this test just a: 
the samples. Do ·as many as you can. ~ 
come to the end of this page, turn right over l 
to the next page." (Demonstrate.) "W 
finish it, turn the page to page 4, fold it back 
strate), and do it too. There are three pag 
"When you are through, put your pencil c 
wait for directions. 
"Re~dy- Go." 
Make a note, immediately, of the time, i1: 
At the end of exactly 10 minutes say : "Sto: 
over your books to Test 2." 
TEST 2. PARAGRAPH MEANING 
-
"Put your pencils on this little story at t1 
this page." (Examiner points to samplt 
"You are going to read it to yourself. W 
are through, I am going to ask you to ans~ 
questions about the story. Ready- Read 
self. When you are through, raise your han 
When all have finished, say : 
"Put your pencil on Question A under th 
(Examiner demonstrates on her copy.) 
"Question A says, 'What did Helen and he 
do?' Which number tells the right a 
(Pause.) "Yes, 2 is right. 
"So the space between the dotted line 
number 2 has been filled in." (Indicate.) 
"Put your pencil on Question B." (I 
"Read it. What is the correct answer in tb 
Yes, 3 is correct; so you put a he_avy bla 
between the dotted lines under number 3." 
See that the children understand and are r 
the answers correctly. Assist those who nee< 
"All ready. We will try to see if every 
mark the next question correctly. 
"Put your pencil on Question C." (Indic~ 
"Read it. Put the answer in the right 
(Pause.) "Who marked the dotted lines u 
Number 5 is right. 
"You do exactly the same thing with t1 
stories in this book. There are six pages to t 
58 
Directions for Administerir_tg and Scoring: Intermediate Test 3 
)Ver to pages 6, 7, 8, 9, 10, and 11." (Show.) 
many stories as you can. When you finish 
~e, turn right over to the next. Keep right on 
ell you to stop. Ready- Go." 
the time, immediately, in writing. At the end 
ly 20 minutes say-: "Stop. Close your books 
1 them over so that the title page is on top." 
• the tests are collected immediately. 
Optional Tests 
: Optional Tests are given, It Is necessary to 
a separate sheet of paper ruled on both sides . 
. te these sheets and have each pupil write his 
the top of the sheet. Do not redistribute the . 
ers until instructed in the directions to follow. 
Grade 5 begins here. 
clothing The Indians made clothing of skins. 
market He bought his meat at the market. 
weather It looks as if we should have fair weather. 
young The young birds are in the nest. 
friend His friend will meet him at the train. 
happened It happened at nine o'clock. 
fixed She fixed the rope so it would not break. 
station They are going to the station. 
explain Please explain how you did it. 
promise Do not make a promise unless .you intend 
to keep it. 
Grade 4 ends here. 
Grade 6 begins here. 
machine It is possible to do it faster by machine. 
gasoline The gasoline tank is in the rear. 
expected Vfe expected you at eig~ o'clock. 
TEST 3. SPELLING disappear Where could it disappear to? 
"You are going to write some spelling words believe I believe you did the best you could. 
~aper. First number the lines from 1 to 20, encourage Encourag'e him to do better work. 
contained The bank contained five dollars . 
. " (Illustrate on the blackboard the method business He is going into his father's business. 
eringJ satisfied He was not satisfied with the result. 
going to read a word. Then I shall read a faithful The dog is a faithful companion. 
! with the word in it, and afterward I shall Grade 5 ends here. 
word again. You are to write the words on 
Lbered lines on your paper. Write as care-
y-ou can." 
He to use words for Form A or 
~ r is being adminis~ered.) 
FORM A 
Form B-
first word is 'sweet.'" (Read the sentence 
tg the word and repeat the word.) -
1egins here. 
Sugar makes our food taste sweet. 
We had vegetables for dinner. 
His brother is in my class. 
They are playing in the yard. 
How many were there? 
They are very happy now. 
Would you like to go to the city? 
He did it because he was told to. 
The floor has just been swept. 
Did the kitten wash its face? 
egins here. 
What time will you leave school? 
The ball game is in the afternoon. 
I thought I heard him come in. · 
We wear warm clothes in winter. 
He brought home a pound of butter. 
You may get up early if you wish to go. 
The story begins on page four. 
He is having his teeth cleaned. 
Push the carriage over here. 
There are twenty stairs to climb. 
. Grade 3 ends here. 
This is an expensive book. expensive 
anno~ncement 
succeeded 
purchase 
convention 
authorize 
peculiar ' 
mysterious 
damaged 
regularly 
The announcement came this morning. 
He succeeded in climbing to the top. 
Where did you purchase your racket? 
The convention was held in Boston. 
I will authorize you to get it for me. 
He had a peculiar disposition. 
There were some mysterious noises outside. 
The box was damaged when it arrived. 
The postman delivers mail here regularly. 
Grade 6 ends here. 
FORM B 
"The first word is 'rubber."' (Read the sentence 
containing the word and repeat the word.) 
Grade 3 begins here. 
The eraser is made of rubber. .. 
She forgot to bring her book to school. 
rubber 
forgot 
smoke There was heavy smoke coming from the 
chimney. 
cloth 'What pretty cloth is in your dress!· 
finger The ring fits her little finger. 
between The teacher walked between the rows of chairs. 
highest The church was the highest building in the town. 
know Did you know he was coming ? · 
everybody Everybody in the class was present that day. 
build The boys are going to build a cabin. 
Grade 4 begins here. 
heavy That is a very heaVy box: 
changed He changed his coat. 
answer Have you the correct answer? 
vacation We have a vacation in the summer. 
/ 
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sudden 
kitchen 
tongue 
caught 
beautiful 
question 
He took a sudden fall. 
Put it in the kitchen. 
The cat has a rough tongue. 
The police caught the robber. 
See the beautiful sunset ! 
I asked him a question. 
Grade 3 ends here. 
Grade 5 begins here. 
notice I did not notice him come in. 
injured He was injured in a football game. 
receive When did you receive my letter ? 
easier This example is easier than the other. 
· library Did you get this book at the library? 
telegraph He left the note at the telegraph office. 
~xcept They all went except Mary. 
accident She has been in an accident. 
eastern John lives on the eastern coast. 
magazine Did you read the story in the magazine? 
Grade 4 ends here. 
Grade 6 begins here . 
condition The floors were in poor condition. 
strength Lions have great strength. . 
comfortable The room was warm and comfortable. 
circle Stand in the center of the circle. 
arrange Please arrange the books on the shelf. 
require How much cloth does your dress require? 
honor The king bestowed a high honor on him. 
value What is the value ·of the land? · 
notify They will notify you when your suit comes. 
enemy He was fighting on the side of the enemy. 
eighth 
necessary 
especially 
practice 
intelligent 
orchestra 
obedient 
request 
immediate 
neighbors 
Grade 5 ends here. 
Mary is in the eighth grade. 
Such noise is not necessary. 
The play was donF especially well. 
He has gone to practice on the team. 
The horse is an intelligent animal. 
He played a violin in the orchestra.· 
John is a very obedient boy. 
Please request them to be more quiet. 
.He is in no immediate danger. 
Who are your new neighbors? 
Grade. 6 ends here. 
TEST 4. WRITTEN RECALL 
Redistrib'ute the test booklets . . Since no marks 
are to be made on the test papers themselves, it is not 
necessary to return the papers to the same children 
whose names appear on the title page. Say: 
"I am returning the test books containing Tests 1 
and 2 which you have already taken. Leave the 
test book fiat on your desk with the title page on top 
until you are told what to do. You must not, under 
any circumstances, open the test book." 
If the papers have been handed out at ·random, say: 
"You may not have received your own paper. This 
does not matter because you will not be asked 
any marks on the test books themselves. 
"Now turn the book over to the back pag 
are to read Paragraph ll" (Paragraph I in ( 
"on this page." (Indicate the paragraph.) 
carefully so that you will remember everythin1 
Be sure you read Paragraph IT" (or I in G 
"When you have read it through carefully, jus1 
turn your book over so that the front page i: 
·and wait for directions." 
Allow 3 minutes' reading time for Parag 
allow 4 minutes' reading time for Paragraph l 
. "Now turn over the sheet of paper on wl 
wrote your spelling words. Write everything 
remember about the paragraph you have jus 
At the end of 5 minutes say: "Stop. Do 11 
any more." 
Collect the test booklets first and then the : 
sheets of paper. 
DIRECTIONS FOR ScoRING 
General directions. The need for accu 
the scoring of objective tests cannot be ove1 
sized. All scoring should be checked, and if 
results are to be used for individual guidance i 
to check them a third time. 
It is advisable to break up the scoring i1 
or more processes, depending upon the lengtl 
test. Each operation should be made as mec 
as possible. The most efficient scoring is dor 
the process becomes very nearly automatic. 
Specific directions. Sub-tests 1 and 2 
Durrell-Sullivan Reading Achievement Test ar 
by means of a scoring arrangement which dol 
with' the necessity of the scorer ·marking ea• 
right or wrong. 
1. Test 1 should be scored as one operation for al 
and Test 2 scored as a second and entirely 
operation. 
2. DividetheKeyalongtheheavylinemarked "C 
3. If any items are found to be double-marke 
should be crossed out with a colored pencil 
credit will not be given for a possible correct 
4. Open the test booklet to pages 2-3. Sup< 
the Key for page 2 on the page 2 answer SJ 
that the heavy black arrow in the center of 
page shows through the large opening in th 
of the Key column, and the two arrows on 
booklet and Key are point to point, as illl 
f:i~:~2 Adjust the Key with a slight 
~~tl~~. so that the answer spaces on the te: 
show through the spaces in the Key. 
5. Count the number of correct responses-
responses which appear through the openings 
Directions for Administering and Scoring: Intermediate Test 5 
Jlding this in mind, slip the Key to the right so 
tat the Key for page 3 is superimposed on the answer 
1aces for page 3. Continue the count of number 
~ht for page 3. Repeat this process for page 4, and 
cord the score for Test 1 at the bottom of page 4. 
fter all the papers have been scored for Test 1, 
y aside the Key for Test 1 and take the Key for 
~st 2. Place the entire pile of tests in a convenient 
1sition, adjust the Key for page 5, and proceed in 
actly the same way as before. 
1e papers should be rescored, preferably by a second 
rson, to insure accura<::Y· 
·ansfer the scores for Test 1 and Test 2 to the title 
ge, and add these scores together to obtain · the 
tal score. · 
ey is required for scoring Test 3, Spelling, since 
lling list itself can be used as a key. The score 
, grade is the number of words spelled correctly. 
numerical score is desired for Test 4, Written 
it can be obtained by counting the number 
r recalled in substantially correct form. As 
n sc;ring this test the ideas in the paragraphs 
:d b~low. 
FORM A 
I 
e was a 
:Jtten 
ay a big dog 
. him · 
:arne fri ghtened 
n up a tree 
1e got high up 
branches 
afraid to come down 
:tle girl who owned him 
nd stood beneath the tree 
lied to Blackie 
I him his dish of milk 
he would want his supper 
1 to come down 
tid not come 
· her father 
:he fire chief 
t a fireman 
ladder 
m went up the tree 
Blackie down 
tie girl was happy 
, her kitten again 
II 
1. John could hardly wait 
2 . anxious to try the new canoe 
3. received for his birthd ay 
4. As soon as he finished breakfast 
5. raced with his brother and sister 
6. to the lake 
7. They examined splendid new gift 
8. John's father · 
9. showed how to use paddles 
10. told him to take brother and 
sister 
11. for a short ride 
12. warned him not to go far from 
shore 
13. before thoroughly familiar . 
14. with new craft 
15. All went smoothly 
16. gradually John forgot caution 
17. drifted farther from shore 
18. Suddenlycamegreatgustofwind 
19. In a moment 
20. lake was filled with heavy waves 
21. J ohn struggled 
22. to keep canoe upright 
23. Luckily they were not far 
24. from a small island 
25. He steered for this 
26. reached the shore 
27. just as a large wave 
28. turned canoe upside down 
29. Three children scrambled from 
·water 
30. out onto island 
31. just as another hugewave came in 
32. The boat Aoated away 
33. John feared 
34. he had lost his precious gift 
35. party in a little steamer 
36. came to aid stranded children 
37. rescued the canoe 
38. which had blown a distance away 
FORM B 
I 
1. Spot was a 
2 . little black and white puppy 
3. He belonged to 
4. Mary and Tom Jones 
5. who lived on a chicken farm 
6. in the country 
7. hundreds of baby chickens 
8. mother hens 
9. roosters 
10. on the farm 
11 . Spotloved 
12. to chase baby chickens 
13. Mr. Jones did not 
14. want him to 
15. it was not good 
16. for little chickens 
17. One day Spot was 
18. racing after chickens 
19. mother hen saw him 
20. became angry 
21. She Aew at him 
22. he started 
23. to run away 
24. before she could peck him 
25. There was a 
26. pan of water 
27. standing near by 
28. · Spot did not see it 
29. fell into it 
30. in his haste 
31. He came out dripping wet 
32. It frightened him 
33. cured him of chasing chickens 
II 
1. It was a thrilling experience 
2. for Bill Todd 
3. who as guest 
4 . of his Uncle J ohry 
5.' was attending his first circus 
6. They arrived early · 
7. Bill could walk about 
8. see animals in their cages 
9. visit side shows 
10. About noon 
11. Uncle John suggested they stop 
12. at one of the booths for lunch 
13. The circus grounds were fast 
becoming thronged· 
14. Bill's uncle advised him to 
remain near 
15. so he would not be lost in the 
crowd 
16. Seeing many people 
17. at a near-by stall 
18. Bill wedged his way ahead 
19. to find out what the attraction 
was 
20. for several minutes 
21. he gazed with awe 
22. at a heavily bearded man 
23. ' lifting great weights with his 
t eeth 
24. Wanting to see the next attrac-
tion 
25. Bill turned to rejoin his uncle 
26. Suddenly he discovered 
27. he was hemmed in on all sides 
by strangers 
28. Fear stole over him 
· 29. he rushed through the crowd 
30. trying to appear calm 
31. he looked for a policeman 
32. who could help him 
33. A short distance away 
34. near the main entrance 
35. stood a kindly-faced officer 
36. to whom he told his troubles 
37. Fallowing the instructions 
38. of the policeman 
39. Bill stayed near the booth 
40. standing. high above the crowd 
41. on a platform 
42. the policeman called 
43. the name of Bill's uncle 
44. through a megaphone 
45. Bill looked eagerly 
46. Soon he saw a man hurry 
forward 
47. He recognized his uncle's hat 
48. shouted to attract his attention 
49. both were relieved to have found 
each other 
50. Bill stayed close to his uncle 
51. the rest of the day 
NoRMS 
Grade and age equivalents are given in Table 1, 
Form A, and Table 2, Form B, for Tests 1 and 2 sepa-
rately and for their combined score. The grade or age 
equivalent of this combined score may be considered 
as the average reading achievement measure for pur-
\ Directions for Administering and Scoring: Intermediate Test 
'ABLE 2. (FORM B) GRADE AND AGE EQUIVALENTs CoRRESPONDING TO UNIT INCREMENTs IN ScoRE IN THE 
DuRRELL-SULLIVAN READING AcHIEVEMENT TEsT 1 
READIN"G AcHIEVEMENT TEsT 
WORD MEANING PARAGRAPH MEANING TOTAL SCORE 
Grade . I Age · Score Grade I Age Score Grade I Age Score Grade I Age Equivalent · · Equivalent Equivalent Equivalent 
. 
5 2.4 7-7 5 2.0 7-2 60 4.9 10-4 
2.2 7-5 6 2.5 · 7-8 . 6 2.0 7-2 61 5.0 10-5 
2.2 7- 5 7 2.6 7-10 7 2.0 7-2 62 5.1 10-7 
2.3 7--6 s 2.S s-o s 2.1 7-3 63 5.2 10-S 
2.4 7-7 9 2.9 8- 2 9 2.1 7-3 64 5.2 10-S 
2.4 7-7 10 3.0 S-3 10 2.2 7-5 65 5.3 1Q-9 
2.5 7- S 11 3.1 S-4 11 2.2 7- 5 66 5.3 10-9 
2.6 7-10 12 3.2 S-6 12 2.3 7-6 67 5.4 10-11 
2.7 7-11 13 3.3 S-7 13 2.3 7--6 6S 5.5 11-{) 
2.S s-o 14 3.4 s-s 14 2.4 7-7 69 5.6 11-1 
2.9 S-2 15 3.5 S- 9 15 2.4 7-7 70 5.7 11 -3 
3.0 S- 3 16 3.7 9-o 16 2.5 7 -S 71 5.S 11-4 
3.1 S-4 17 3.9 9-3 17 2.5 7-S 72 5.9 11-5 
3.2 S- 6 1S 4.0 9-4 lS 2.6 7-10 73 5.9 11-5 
3.3 S- 7 19 4.1 9- 5 19 2.6 7-10 74 6.0 11- 7 
3.4 s -s 20 4.3 9- 8 20 2.7 7-11 75 6.1 11- 8 
3.5 S-9 21 4.4 9-9 21 2.7 7- 11 76 6.1 11- S 
3.6 S-11 22 4.6 10-Q 22 2.S s-o 77 6.2 11- 9 
3.7 9-o 23 4.7 10-1 23 2.S S-D 78 6.2 11-9 
3.7 9-Q 24 4.9 10-4 24 2.9 S-2 79 6.3 11-10 
3.8 9 -1 25 5.2 10-8 25 2.9 8- 2 80 6.3 11-10 
3.9 9-3 . 26 5.3 10-9 26 3.0 8-3 Sl 6.4 12-Q 
4.0 9-4 27 5.5 n-o 27 3.0 8- 3 S2 6.5 12- 1 
4.1 9-5 2S 5.7 11-3 28 3.1 S-4 S3 6.5 12-1 
4.2 9-7 29 5.9 11-5 29. 3.1 8-4 84 6.6 12- 2 
4.3 9 -8 30 6.1 11-8 30 3.2 8-6 85 6.7 12-3 
4.4 9-9 . 31 6.2 11- 9 31 3.2 8--6 S6 6.7 12- 3 
4.5 9-11 32 6.3 11- 10 32 3.;3 S-7 87 6.S 12-4 
4.6 ro-o 33 6.5 12- 1 33 3.3 S-7 S8 6.9 12--6 
4.7 ·10-1 34 6.7 12-3 34 3'.4 s-s . 89 6.9 12--6 
4.S 10 -3 . 35 6.8 12-4 35 3.5 8-9 90 7.0* 12-7 
4.9 10-4 36 7.0* 12-7 36 3.5 S-9 91 7.1 12-8 
5.0 10- 5 37 7.2 12-9 37 3.6 8-11 92 7.2 12-9 
5.1 10- 7 3S 7.3 12-10 3S 3.6 . 8-11 93 7.3 12-10 
5.2 10-8 39 7.4 12-11 39 3.7 9-Q 94 7.4 12-11 
5.3 10- 9 40 7.5 
. 13-o 40 3.7 9-o 95 7.4 12-11 
5.5 u-o 41 7.6 13-1 41 3.S 9 -1 96 7.5 13-{) 
5.7 11-3 42 7.8 13-4 42 3.8 9-1 97 7.5 13-{) 
5.8 11-4 43 7.9 13-5 43 3.9 9-3 98 7.6 13-1 
5.9 11-5 44 8.1 13-7 44 3.9 9-3 99 7.6 13-1 
6.0 11-7 45 8.2 13-8 45 4.0 9-4 100 7.7 13-2 
6.1 11-8 46 8.3 13-9 46 4.0 9-4 101 7.8 13-4 
6.2 11-9 47 8.4 13-10 47 4.1 9-5 102 7.9 13-5 
6.3 11-10 48 8.5 13-11 48 4.2 9- 7 103 7.9 13- 5 
49 8.6 
. 14-Q 49 4.2 9-7 104 8.0 13--6 6.4 12-Q 
6.5 12-1 50 
' 
8.7 14-1 50 4.3 9-8 105 8.1 13- 7 
6.6 12- 2 51 8.9 14-4 51 4.4 9-9 
' 
106 8.2 13-8 
6.8 12-4 52 9.1 14--6 52 4.4 9-9 107 8.3 13-9 
6.9 12--6 53 9.3 14-8 53 4.5 9-11 108 8.4 13-10 
7.0* 12- 7* 54 9.5 14-10 54 4.5 9-11 109 8.4 13-10 
7.1 12-8 55 9.7 15-D 55 4.6 10-D 110 8.5 13-11 
7.3 12- 10 56 9.9 15-2 56 4.6 10-D 111 8.5 13-11 
7.5 13-D 57 10.1 15-4 57 4.7 10-1 112 8.6 14-D 
7.6 13-1 58 10.2 15-5 58 4..8 10-3 113 . 8.7 14-1 
7.7 13-2 59 10.4 15-7 . 59 4.9 10-4 114 8.8 14.--=3 
7.9 13-5 
* I':quivalents beyond t',,is point were Qbtained by extrapolatiOn. 
7 
' 
! which has been assigned tr:J an v g: rade is the median age of children having the given grade placement. These age eq uivalents are based on a 
!Cted Sa!T\pli"ng of children taken from the u~;ted States as a whole, the data having been collected originally by the Office of Education. 
8 Durrell-Sullivan Reading Achievement Test 
poses of comparison wjth the comparable average 
measure on the Reading Capacity Test. 1 
TABLE 3 
(FORM A) GRADE EQUIVALENTs CoRRESPONDING To RAw 
ScoRES IN TEsT 3, SPELLING 
GRADE 
ScoRE 
3 4 6 6 
1 2.5 3.2 4.3 5.4 
2 2.6 3.3 4.4 5.5 
3 2.7 3.5 4.6 5.7 
4 2.8 3.6 4.7 5.8 
5 2.9 3.7 4.8 5.9 
6 3.0 3.8 4.9 6.0 
7 3.2 3.9 5.0 6.1 
8 3.3 4.1 5.2 6.3 
9 3.4 4.3 5.4 6.5 
10 3.5 4.4 5.5 6.6 
11 3.6 4.5 5.6 6.7 
12 3.7 4.6 5.7 6.8 
13 3.8 . 4.8 5.9 7.0 
14 3.9 4.9 6.0 7.1 
15 4.0 5.0 6.1 7.3 
16 4.2 5.2 6.3 7.4 
17 4.3 5.3 6.4 7.5 
18 4.4 5.5 6.6 7.6 
19 4.5 5.6 6.7 7.8 
I 20 4.6 5.7 6.8 7.9 
Table 3, Form A, and Table 4, Form B, give grade 
equivalents corresponding to' raw scores (number of 
words spelled correctly) for each grade level from 3 
to 6 inclusive. To use this table of norms, find the 
number of words spelled correctly in the first column 
and read off the grade equivalent which appears oppo-
site this score in the appropriate grade column. Be 
sure to use the grade column which is headed with a 
number co~responding to the grade placement of the 
individual whose score is being interpreted. 
These norms have been so set up that credit is auto-
~atically allowed on a sliding scale for words not 
dictated in a given grade but dictated to a lower grade. 
This makes the norms continuous and comparable 
from one grade level to another. 
The greatest value of the test does not lie in the 
grade equivalent which it yields, however, but in the 
suggestions found in a subjective analysis of the types 
of errors which the child makes. 
1 Norms for both the R eading Achievement T est and the Reading 
Capacity Test are also given in the Manual. 
TABLE 4 
(FORM B) GRADE EQUIVALENTS CoRRESPONDING To 
ScoREs IN TEsT .3, SPELLING 
GRADE 
ScaRE 
3 4 6 
1 2.6 3.3 4.5 1 
2 2.8' 3.6 4.6 1 
3 3.1 3.9 4.8 1 
4 3.3 4.1 5.0 1 
5 3.6 4.3 5.2 1 
6 3.7 4.5 5.5 1 
7 3.9 4.7 5.7 ( 
8 4.1 4.9 5.8 ( 
9 4.2 5.1 5.9 { 
10 4.3 5.3 6.0 { 
11 4.4 5.4 6.1 { 
12 4.5 5.5 6.3 { 
13 4.7 5.6 6.4 { 
14 4.9 5.7 6.5 { 
15 5.1 5.8 6.6 ~ 
16 5.2 5.9 6.7 ~ 
17 5.3 6.1 6.8 ~ 
18 5.4 6.2 6.9 ~ 
19 5.5 6.3 7.0 ' 
' 20 5.6 6.4 7.1 ~ 
Table 5 gives qualitative ratings correspond 
the number of ideas correctly recalled in 1 
Written Recall. The chief value of these rat 
that they tend to corroborate Tests 1 and 2 ir 
where severe reading difficulty exists Careful 
vatwn and analysis of the child's w;itten re 
beyond merely assigning a rating will often rep 
effort by suggesting the nature of the child's r 
difficulty. 
TABLE 5 
QuALITATIV E RATINGS C oRRESPONDING To NuMB ER o 
REcALL ED IN TEsT 4, WRITTEN RECALL (FORMS A . .A 
RATING CoRRE SPON DENCE TO ScoRE 
G RADE 
GOOD F AI R POC 
3 il+ 5-10 0--<j 
4 13+ 7- 12 0--t 
5 15+ 9-14 0-~ 
6 Is+ 11-17 o-
To find the rating corresponding to a giver 
locate the score in the row opposite the grade 
Column 1 and read the rating from the top 
column in which the score appears. For exa 
a child in the 4th grade recalls nine ideas in s 
tially correct form, his rating is "Fair." 
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Paper 1. 
) not write on this paper. 
3..me. · .............................. Date ............................ . 
girl ..................... . Age- Years ........ Months ...... . 
::hool Grade ......................... . 
Our Visit To The Country 
We departed one morning last summer to visit our relatives in 
1e country. It was 9. long, but interesting trip. Many of the 
)ads zigzagged through the mountains. We arrived only to find the 
)USe vacant. 
We made a short journey to the nearest tmvn to inquire of their 
1ereabou t s. No one seemed to know that they had planned to move. 
l gave up the search and started home. vihen we arrived there, a 
Lppy, exci teo. couple quickly ran to greet us. Our relatives had 
lCided to come to the city to live. 
Directions for Pupils 
Your teacher will read this sheet with you aloud. 
Do all of your writing on 8 by lOi lined paper. 
( Stop ) 
Be Sure to put on the full heading shown at the top of this 
paper. 
Copy the story once: Our Visit To The Country. USE INK. 
160 
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Paper 2 
Copy this story once IN PENC!L. 
Use 8 by lOi lined paper to write on. 
l~ ••••• 4 •••••• _. •••••• ' •••••••••••••••• 
NOT iffiiTE ON THIS PAPER. 
Red showed Jack how to throw the long rope that cowboys always 
·ry with them. He twirled the long rope round and then threw it 
~ht over the head of one of the cows that was grazing near by. 
threw the rope again and again but he never ~issed. 
Then of course, Jack had to try too. But the rope was too big 
• Jack and he missed every time. 
' .: / . 
/ __ _,{_j_/~L·?I _,/ 
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Paper 3 
WRITE ON THIS PAPER. 165 
liME ./r..)J~··· Date •. ~;J.J.~.J.Cf.?-.-.t ...... . 
rite these sentences as many times as you can in 2 minutes. llhen 
:mr teacher says 11 STOPtt, put down your pen. Exchange papers. 
Junt the number of letters written on the paper. Put the number 
t the bottom of the paper. Divide that number by 2. USE INK. 
UTE: 
The lazy boy quietly watched the pretty vixen jump over the 
3nce and steal a big chicken. The way to have a friend is to be 
1e. 
fv:J-- 3/ TURN OVER 
3. 3 166 ~ 
.- •/ 
20 
This scale for measuring the quality of handwriting is a revised 
edition of a scale fum published in 1912 and subseq1,1ently reprinted 
12 times with a total of 62,000 copies. The purpose of the pres-
ent edition is to increase the reliability of measurements of hand-
writing through standardizing methods of securing and scoring 
samples, and through making numerous improvements in the scale 
itself designed to reduce variability in the results secured through 
its use. 
The present scale is usually refet:red to as the "Gettysburg 
Edition" because the opening sentences of Lincoln's Gettysburg 
Address are used. It is priced at $.25 for single copies, and in 
quantity at the rate of $23.75 per hundred and $200.00 per thousand 
copies. 
30 
l~~~ the teacher should write on 
i Lirtcolln's Gettysburg Address 
pupfts and copy until familiar with it. They 
It,~ at a given signal and writing for pre-
-lhinlUtes. 1\ey should write in ink on ruled paper. Th(l 
t11e! 0011.1m of ~ letters is as follows: 
9 ad 12 .,_ 17 years 22 ago 25 our 28 fathers 35 brought 4Z 
!Sl this as G~ 64 a 65 new 68 nation 74 conceived 83 in 85 
9S dedi~ llt,t-to 106 the 100 proposition 120 that 124 aU 127 men 
140 .... ·ItS. Now 148 we 150 are 153 engaged 160 in 162 
a 163 great civil173 -1M testing 183 whether 190that 194nation200or202 
any 205 nation 2111110 21.1 cetueived 222' and 225 so 227 dedicated 236 can 239long 
243 endure 249. We a81 ate 214 met 257 on 259 a 260 great 265 battlefield 276 of 
278 that 282 ~ 285. 
40 
.. To· score samples Slide each sp 
writing of the same quality is found. 
scale above this shows the value o 
Disregard differences in ~ but t11 
corresponding with that of the sampl 
the scorer will develop the ability to J 
and With increasing accuracy. If t 
results will be considerably more ac 
The pr'ocedute may be as follows: 
them in piles v/i.th all the 20's in oli 
and so on. Mark these values on 
shu1D~~ samples and score thel]l 
careful dec1~on.s to overcome any dis 
/ 
MEASURING SCALE FOR HANDWRITING 
en along the scale until a 
The number at the top of the 
the writing being measured. 
o find on the scale the quality 
being scored. With practice 
cognize qualtties more rapidly 
e scoring is done twice, the 4 
50 60 
' 'I 
ate than if done only once. 1 II 
samples and distribute ro ao 30 40 150 eo 
pile, an the 30's in another, 
e backs of the papers, then 
second time. Finally make 
'I fr304C) 10 20 30 40 50 G8 70 80 !10 100 
totototototetotototo 
19 29 39 49 59 C!O 79 119 !19 109 
ements in the two scorinp. 
.. 
Quality o~. ColU!IlDS represent per C:f't of pupUs in each ef four upper 
grades co foun4 to have handw.riting 91j qualities a!lcnv;a below each column. 
Pdnted iA v. s. A. 
COOPERATIVE TEST DMSION 
EducatiODal Testing Service 
Rate of writ;!~. Co 
comm<mlJ fouad to 
Prlncetoa, N.J. Los An&eles,. Calif. 
70 80 
.JO 40 so 60 70 80 90 100 uo 120 
to to t~ to to to to to to t~ 
39 49 59 69 79 119 9!t 109 110 1~ 
4 l.r. 
30 40 so 110 70 80 90 100 110 120 
to to to to to to to to to to 
ao 49 59 69 79 119 oo 100 u9 129 
represent per cent of pupils in each of four upper grades 
the number of letters per minute shown below each column. 
Average num-
ber of letters 
written per min-
ute and average 
quality of writ-
ing commonly 
found in grades 
from second to 
eighth. Number 
of letters per 
minute in the 
second grade is 
31, in the third 
44, in the fourth 
55, in the fifth 
64, in the sixth 
71, in the sev-
enth 761 .and in 
the eighth '79. 42 46 50 54 58 
Quallt;v 
62 66 
90 
~ r-:; ~ A'7l I" 
--· ·r! Y:Y."~-
Scale by Leonard P. Ayres 
9-4-R-10 
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6 BAND 
HOW TO USE THIS SCALE 
Write the sentence given in the seale on the blackboard 
and have the pupils practice it several times and then 
write it as many times as they can in two minutes. Collect 
the papers and grade them. 
First method. This method gives a rough classification 
into three groups, "Good," "Satisfactory" and "Poor." 
Rate as "Good" papers which are as good as Specimen 1, 
or are more nearly like Specimen 1 than they are like 
Specimen 2. Rate as "Satisfactory" papers which are like 
Specimen 2, or are more nearly like this specimen than 
they are like either Specimens 1 or 3. Rate as "Poor" the · 
papers which are as poor as Specimen 3, or which are 
more like Specimen 3 than they are like Specimen 2. 
Give the papers which are rated "Good" a mark of 90, 
those which are rated "Satisfactory" a mark of 80 and 
those which are rated "Poor" a mark of 70. 
Second method. This method gives a classification into 
seven groups, beginning with Rank 1 at the top and ex-
tending to Rank 7 at the bottom. Assign to Rank 1 the 
papers which are distinctly better than Specimen 1 of the 
scale and give them a mark of 95. Assign to Rank 2 the 
papers which are most nearly like Specimen 1 and give 
them a mark of 90. AsSign to Rank 3 the papers which 
are between Specimens 1 and 2 and give them a mark of 
85. Assign to Rank 4 the papers which are most nearly 
like Specimen 2 and give them a mark of 80. Assign to 
Rank 5 the papers which are between Specimens 2 and 3 
and give them a mark of 75. Assign to Rank 6 the papers 
which are most nearly like Specimen 3 and give them a 
mark of 70. Assign to Rank 7 the papers which are dis-
tinctly poorer than Specimen 3 and give them a mark 
of 65. 
It is very dUBcult to mark any 11.ner gradation than 
this, but if the teacher chooses to attempt 11.ner gradation 
intermediate marks and marks below 65 and above 95 
may be used. This specimen 
may be given a 
ITING MEASUI 
By Frank N. Freeman, Ph. I 
Specimen 3-Poor for Grade 6 
be given a mark of 70. Writing between specimens 2 and 3 
of 75 and writing poorer than specimen 3 a mark of 65. 
This speci1 
Scale. The 
Published by The Zaner-Bios~ 
lNG SCAI.E rOB 
:~.nd The Zaner-Bloser Staff 
Specimen 2-Satisfactory for Grade 6 
be given a mark of 80. It grades about 60 on the Ayres 
speed for this grade is about 65 letters per minute. 
mpany, Columbus 8, Ohio 
·BADE 6 
Specimen 1-Good for Grade 6 
• .--:7/T --rl-r~'/./ ~ ~ ~ •• 
~~~~~~ 
J~~~~.£k 
This may be given a mark of 90. Writing between specimens 1 and 2 
may . given a mark of 85 and writing better than specimen 1 a mark of 95. 
i68 
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Letter Finder 
This letter finder was made by 
cutting a hole a little l a r ger t han 
the letter in a piec e of oak t ag • 
Pla ce the hole of t h is l ett er . finder 
_/ 
over each letter in turn and mar k t~e 
l ett er s which a r e illegi ble. Have t h e 
pw;ils pr a c t ice these letter s separ a telY-' 
: , t hen 1·..r i t e t h e 1-rord agai n and test a s 
- b ef ore . 
Kuhlmann-And~n Test E 
Sixth Edition 
NAME 
GRADE ------------------------------------------ Bov ____ GIRL'---------· 
TEACHER --------~-~----------------· 
ScHooL ---------------------------------------------------- CITY ----------------------
DATE TESTED 
Yw Month 
DATE OF BIRTH 
Montl!o D•y 
AGE 
Months 
Test Results 
Test administered by ---------------'------------------.!.-----------
Test scored by __ 
Comments: 
-------------------------------· -"'-"---------: __________ _ 
PERSONNEL PRESS, INC. PRINCETON,-NEW JERSEY 
Cnpyria:ht 1927, 1940, and 1942 F. KUHLMANN and ROSE G. ANDERSON, 
Copyrlghtlt9S2 PERSONNEL PRESS, INC. 
Prln11tl lr~ U.S.A. All rlth'tr rtn-d. 
M.A. 
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9-8 
--
11-8 
9-9 
--
11-9 
9-10 __ 11-11--
9-11 __ 
10..0 
--
10-0 12-1 
10-1 12-3 
--
10-3 12-5 
--
10-4. 12-6 
--
10-5 12-10--
10-6 
--
12-11--
10-8 
--
10-9 
--
13-0 
--10-10 __ 13-2 
--10-ll __ 13-3 
--
U-t 
--
13-7 
--13-10 __ 
14-0 
14-1 
H-5 
14-8 
14-9 
15-3 
15-5 
15-8 
15-9 
15-11--
16-0 
---
16-5 
--
16-9 
17-1 
17-2 
--
17-7 
--
*····--
····--
····--
* Zero scores and M.A. scores above or below those listed should be 
written in these spaces. , 
To find the Median M.A. take the average of the 5th and 6th highest 
scores. 
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_, 
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-t 
" 
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TrW· I 
L-~~~~_L __ L_~~--~_L~ 
Median M.A. ----
1 2 3 4 5 6 7 
A E U B D G C 
8 9 
F H 
EXAMPLES: 
(A) 1 6 2 ............. ··-· ........................... -...... --............ .. 
(B) 8 1 7 2 ·····----························ ··-·-................... u. 
(1) 53 6 ....................................................................... 
(2) 9 1 5 ................................................................ 
(3) 532 .................. ---· .. ------........ --... .: .................... . 
(4) 4 1 6 ............................................................... . 
(5) 2 1 7 9 .............................................................. 
(6) 9 3 6 2 ............................................................ 
(7) 4 2 1 5 ........................................................ u.u 
(8) 1 6 3 2 .................................................. -........ .. 
(9) 7 9 1 8 2 ..................... u .......................................... . 
(10) 83562 . ............................................................... . 
(11) 425134 ........................................................ 
(12) 52 4 1 3 7·9 ••••U••••••••••••••••••••••uuuu•••••u"o•U 
Test No. 19 
·~ D . ~ <) 
, ·& A · 0 0 
._£_ _ili_ . . ~·~ 
·+ .: .. rn ::: 
. ~ . . . 
• • • • 10 ~ 0 -5 • • • • 
• • • • 
Test No. 20 
EXAMPLES: 
bread meat eggs plate cheese 
bueh stone tree flower grass 
1. top rattle doll sled playing 
2. book marbles pencil - map slate 
3. cup saucer plate spoon bowl 
4. skating language arithmetic spelling 
5. apples peaches nuts pears cherries 
6. mother cousin brother aunt friend 
7. town house village hamlet city 
8. sparrow butterfly bee rabbit eagle 
9. you we and I 
10. •free happy glad 
he 
joyous pleased 
bicycle 11. automobile ship motorcycle 
reading 
airplane 
12. general ensign major colonel captain 
13. energetic ambitious cautious industrious :;~ealous 
14. amazement wonder surprise astonishment anger 
15. foolhardy dangerous reckless venturesome rash 
Test No. 21 
EXAMPLES: 
table 
apple 
1. silk 
2. salmon 
3. sheep 
4. diamond 
5. hammer 
6. lettuce 
7. man 
8. gun 
box furniture bed 
cherry seed grow 
cloth wood 
fruit leaf 
red pretty dress fashion cloth 
meat water swim fish food 
flock animal meat woolly butchered 
precious value sparkles jewel ring 
carpenter nail tool useful iron 
vegetable green leaves healthful garden 
boy strong fights muscle person 
shoot muzzle weapon dangerous wound 
9. carpentry tools trade man wages house 
10. gold 
11. wagon 
12. baseball 
13. bee 
14. mustard 
15. honesty 
Test No. 22 
bright valuable mineral ring money 
vehicle brake wood ride carriage 
practice diamond healthful team sport 
wax birds honey insect stings 
burns spice powder strong flavor 
excellence best virtue right desirable 
EXAMPLES: 
early 
free 
slow 
good 
wrong light big 
old heavy bad 
right 
fast 
1. old rich wide 
bad 
poor green full 
2. light 
3. brown 
4. laugh 
5. soon 
6. strong 
7. like 
8. never 
9. sharp 
10. string 
11. health 
12. polite 
soon 
open 
now 
above 
fight 
full 
wait 
sick dark narrow 
dark sorry empty 
whistle study 
when 
weak 
even 
muscle 
below 
jump 
ery 
back 
work 
fun friend cousin enemy 
where while still quickly 
narrow point steep dull 
skate 
always 
study 
line. straight turn old crooked 
cheerful weight gloomy sleepy food 
pupil behavior book rude funny 
13. tennis easy punish Jesson nice reward 
14. add 
15. false 
Te~t No. 23 
arithmetic 
broken 
wrong subtract 
ancient valuable 
fraction number 
price modern 
EXAMPLE: 
detrimental 
' 
1. deem 3. lard 5. trip 
2. nine 4. limb 6. arid 
demonstrable 
1. mean 16. reef 31. lean 
2. eyes 17. babe 32. omen 
3. road 18. luna 33. scab 
4. lace 19. amen 34. slot 
5. dare 20. star 35. fear 
6. reds 21. stir 36. mere 
7. open 22. nets 37. done 
8. arms 23. rags 38. true 
9. lets 24. lamb 39. odes 
10. dime 25. shot 40. earn 
11. odor 26. made 41. mope 
12. east 27. need 42. node 
13. heal< 28. stew 43 .. rash 
14. rant 29. bred 44. boar 
15. read 30. alas 45. test 
Test· No. 24 
EXAMPLES: 
table top paint legs cloth dishes 
tree shade nuts roots leaves branches 
1. book 
2. squirrel 
3. cat 
4. chair 
5. house 
6. boy 
7. room 
8. concert 
9. army 
10. banquet 
11. fire 
12. blizzard 
13. club 
14. trial 
15. contest 
Test No. 25 
story pages shelf picture printing 
nuts fur tail cage tree 
hair owner mouse claws milk 
arms legs rocker seat comfort 
sidewalk window bed furnace door 
shoes legs suit head knife 
furniture lamp people walls ceiling 
encore performer violin singing 
applause music 
officers tents fighting soldiers ships 
deaths 
music wine guests dancing food 
laughter 
alarm flame danger heat fireman 
insurance 
winds death thunder danger 
banquets meetings committees 
fun members 
snow wrecks 
clubhouse 
sentence crime defendant judge jury 
guilt 
opponents crowds rowing. strength 
rivalry dislike 
EXAMPLES: 
chair book couch desk box letter 
dog cheese dish potato table bread 
1. dirt iron force silver wool wire 
2. ship waves cart road wagon bricks 
3. store banana basket apple seed plum 
4. sea rock mountain lake storm river 
5. glass hat room ribbon basket dress 
6. robin winter horse song squirrel fence 
7. rain wind sky steam heat water 
8. brass piano violin party pleasure flute 
9. submarine officer duty bomb trench gun 
10. poetry physics physiology beauty chemistry 
resonance 
11. sermon newspaper manuscript book magazine 
speech 
12. house cave barn hotel store castle 
13. paper crayon pencil blackboard pen ink 
14. frog feathers fish chicken animal duck 
15. gold ruby stone pearl jewel diamond 
Teo! No. 26 
ABCDEFGHIJKLMNOPQRSTUVWXYZ 
EXAMPLES 
The third letter ·of the ·alphabet is • • 
The second letter before the siXth letter is 
10 The fifth letter of the alphabet is 0 o 
2. The second letter before the last letter is 
3o The third letter before M is o o o 0 
4o The letter midway between H and N is 
5o The second letter after the fourth letter is 
6. The letter two letters to the right of the letter E is 
70 The first letter to the left of the tenth letter is 
So The letters of the word the in the order in which 
.. . ·--------····· 
• ................. 1 
...... o ....... 2 
• 
.............. 3 
........... ooo 4 
.............. 5 
..... o, ....... 6 
.............. 7 
they come in the alphabet are 0 o 0 0 0 0 . . .• ............... 8 
90 The letters of the word boy in the order in which 
they come are o o-o o o o o o o o 0 • 
10. The word you get by putting the first letter between 
the two middle letters of the alphabet is 0 • • • 
11. The word you can make out of the fifth letters from 
the ends, using one pf them twice is . • . . . 
12o The word you get by putting the first and fifth letters 
. . . ............. 9 
. . .. ............ 10 
• .............. 11 
between the two middle letters of the alphabet is • • 00000000 ...... 12 
Test No. 27 
\ 
EXAMPLES: 
K-0-B-0 .......... B ······························'·············-··················'·········· . 
T-0-F-S . , ........ -!'-----,-------------·--························································ 
1. 1-C-H-D-L ..•...... C ............................................................................ . 
2. 0-e-A-T .......... C ............................................................................ . 
' 3. U -E-0-H-S ........ H ---------·-···········----····-------·-························ ............. . - I 
4. H-T -E-M .......... T ............................................................................ . 
5. C-H-S-0-0-L ...... S ............................................................................. . 
6. N-B-U-M-E-R ..... N ... : ............................................ : ............................ . 
7. C-R-H-A-f ........ C ............................................................................ . 
·8. T-W-A-E-R ....... W ............................................................................. .. 
9. ·w-T-E-R-I-N ..... W ............................................................................. . 
10. L-T-R-E-T-E . : .... L ... , ................. , ....................................................... . 
11. P-E-P-A-R ........ P ............................................................................. . 
12. S-R-0-T-E ......... S .............................................................................. . 
13. C-R-Y-A-N-0 ...... G ............................................................................ ,. 
14. E-P-N -L-C-I ....... P ______ .............. , .............. , ........................................ . 
15. F-W-L-0-R-E . , ... F ........................................ , ..................................... . 
Test No.- 28 I 
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UNIVERSITY MICROFILMS 
HAN-DWRITING 
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The correct formation of each individual letter, or part of a letter in a word or sentence makes for good legible 
handwriting. The perception of the correct form is a very important guide to intelligent practice, but it is 
no substitute for practice. 
... ·--~ 
The inconsistency of letter forms is of particular interest for it calls into play the full resources of the instructor 
to suggest helpful solutions after the diagnosis has been made. Note the underscored parts that are inconsistent 
and poorly formed . 
.• - .. 
FAULTS AND HOW TO 
Prepared by The Zaner-Bloser Staff 
This chart is an amplification of the general elements such 
as slant, speed, alignment, quality of line, size of writing, 
spacing, letter formation and should be an aid in deter-
mining the causes of the we'aknesses. 
Diagnosis is not an end in itself, but rather a starting point 
for instruction, which should aim to remedy any difficulties 
revealed by the study. 
SLANT 
Slant should be regular. It is usually not difficult to correct irregular slant when the essentials of good writing 
are maintained. 
The copy above is easily interpreted. Study it carefully. 
Changing slant is usually corrected by consistently taking a uniform position of the hand, arm and body and 
developing a uniform style of movement. Make all down strokes toward the center of the body. 
The extreme forward slant and extreme backward slant and vertical writing are usually due to the position 
of the paper. 
If the slant is too great, the paper is tilted too much. If the writing is too vertical, the· paper is too upright and 
if the slant is backward, the paper is tilted the wrong direction. 
HOW TO TEST SLANT 
~::r/J~~.· /·'j' 
, . . . . . ·.-. . . ' .... 
}"'Free~. :I j_ ~
'. : , . "' . ' : : 
Draw slanting lines through the letters and mark all letters which are off slant. 
ORRECT THEM 
SIZE 
:-:~~~;-;;:;;;;-;;i)t;&jii);:·;;~~:. 
The correct size and comparative size of letters is shown above. Note particularly the size of Capital C, small 
m, small t and small 1. 
The important thing to keep in mind regarding size is uniformity. 
Each individual will no doubt vary the size of his writing slightly but as long as it is uniform, (and not too 
small) it should not be criticised too severely. 
of~ 
~--------cMhe- unevenness of size in writing is al-t..,..outst'andin_g_w_e_a-:k_n_e-ss-.· Every effort should be made to maintain 
uniform size. 
Extremely large or small size and decreasing size are usually habitual defects and can easily be corrected; 
first, by breaking up the bad habit and then, by the correct formation of the new one. 
~~~~~_/~ aLZ~~ -~~~ e~~~~~tk.v~~~xL 
The three lines above are self explanatory. Study them individually as you compare your work with this chart. 
HOW TO TEST ALIGNMENT 
Alignment and size are closely integrated and should be studied together. 
Use a ruler (a diagnostic ruler is best) and draw a base line touching as many of the letters as possible. Also 
draw a line along the tops of the small letters. Mark the letters above or below these lines. 
HOW TO TEST SIZE OF LETTERS 
--::-- ---
on the habitual defective form along with correct perception secures the desired results. Note the defective 
parts of the above. 
The correct perception of the upper loop letters along with some intensive practice should remedy the habitual 
defective formation shown in the four lines above. 
HOW TO TEST LEGIBILITY 
Make a letter finder by cutting a hole a little larger than the letter in a piece of cardboard. Place the hole 
of this finder over each letter in 
SPEED 
Form and speed are closely integrated, and should be developed together in such a way that neither suffers 
at the expense of the other. 
The standard speeds for the various grades as shown on Dr. Frank N. Freeman's Measuring Scales are as 
follows: 
Grade 1-25 letters per minute Grade 4--50 letters per minute 
Grade 2-30 letters per minute Grade 5--60 letters per minute 
Grade 3-45 letters per minute Grade 6--65 letters per minute 
Grades 7·8-9-75 letters per minute 
HOW TO TEST FOR SPEED 
Have the pupil write the copy from his writing book as many times as he can and as well as he can in exactly 
two minutes. The teachers should keep track of the time with a watch. At the end of the two minutes, have 
the pupil count the number of letters on his paper. To estimate which pupils write too fast and which too 
slow, compare their speed with the standard speed. 
A good way to use the chart i.e 
outstanding weakness. Retur 
Pub lis 
r-------------------------- -. 
Good spacing is necessary to make writing legible. Some writing which is otherwise fairly good may be made 
very hard to read by too much crowding between letters, lines or between words. Study these copies. 
Notice how difficult it is to read crowded lines while the correctly spaced writing is plain and legible. 
HOW TO TEST FOR SPACING 
correct tncorreC't 
/ / / , I / 
Begin each new word in a sentence directly under the ending stroke of the preceding word. 
Place the paper in front of you and mark all letters and words which are unevenly spaced. A good plan to 
overcome faults in spacing is to increase or decrease the space between all letters and try to keep the space 
between the letters even. 
compare the specimen with each section and pick out one 
to the writing book and find out how to correct this error. 
Then practice it intelligently to overcome the fault. Repeat 
book and this chart will show what improvement is bei 
may be obtained from the Zaner-Bloser Company for· 3 
ed by The Zaner ... Bloser Company, Columbus; 
Copyright 1937 
:-:e;;;;;;:;;;;;;;~;;;:;;;;j,-;;~~:·;;~~:-
Draw lines along the tops of the letters. 
Remember the minimum letters, i, u, v, etc., are~ space high; d, t, p are % space; capitals and 1, h, k, b, d, 
are ~ space high. All the lower loop letters extend Yz space below the line. 
The above represents good quality of line. 
Line quality is of much importance to legibility, for when lines are too thick the parts of the letters run together 
and when lines are too thin they become skippy and hard to read. 
Lines that are too heavy indicate, as a rule, too much pressure on the pen. Kinkly lines indicate the need for 
more practice on form and ease or for a new pen point . 
• 
Extreme heaviness may be due to a bad pe(l 
or too much pressure, or poor quality of paper. 
It is very difficult to print a specimen of extreme lightness. 
This is about as close as the printer will come in showing 
this weakness. 
HOW TO TEST FOR QUALITY OF LINE 
Make a letter finder by cutting a hole a )ittle larger than the letter in a piece of cardboard. Place the hole of 
this finder over each letter in turn and mark the letters which are illegible due to the quality of line. Have 
pupils practice these letters from their writing books separately until the letters are perfectly legible. Then have 
them write the whole word again and test as before. 
comparisons with the writing 
made. Copies of this chart 
each. 
,Ohio 
